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Chapt 


Quadratic Equations 


Multiple choice questions with ONE correct answer : 7. Total number of integral solutions of inequation 
( Questions No. 1-25 ) 


x.(3x-4) (x-2)" 


1. If the equation | x — nl £ (x £. 2)? is having exactly 59767 20) <0 is/are : 
three distinct real solutions , then exhaustive set of a ee) 
values of ‘n' is given by : (a) four (b) three 
(a) 55. (b) — a! (c) two (d) only one 
2 2 2 2 
S. If exactly one root of 5x°+ (a+ 1) x+a=0 lies in the 
(c) cles (d) 5 interval x € (1, 3) , then 
22 4 4 
(a)a>2 
2. Let a , b, c be distinct real numbers , then roots of (b) - 12xax-3 
(x — a)(x — b) a? Hb? dc? — ab — bc — ac, are: (c)a>0 
(a) real and equal (b) imaginary (d) none of these 
(c) real and unequal (d) real 


9. If both roots of 4x? — 20 px + (25 p?+15p — 66) =0 are 


3. If 2x°-12x°+3Ax-16=0 is having three positive ..——. 


real roots , then 'A “must be : (a) 4 2 (b) (2., oo) 
5 > 
(a) 4 (b) 8 
(c) 0 (d) 2 4 
(c) | -1, 5 (d) (-o, -1) 
4. If a, b, c are distinct real numbers , then number of 
real roots of equation 10. If x2—-2ax + a2+a—3 [OV xeR ,then ‘a’ lies in 
(x — a)(x - b) : (x-b)(x-c) : (x-—c)(x-—a) 1 (a) [3 , ©) (b) (“oo , 3] 
(c-a)(c-b) (a-bXa-c) (b-cXb-a) 
ə (e) 3, so) (d) (Cəe , -3) 
(a) 1 (b) 4 11. If x” ax c 1-0 and x? 4H-ax? 4-1 - 0 have a common 
(c) finitely many (d) infinitely many root , then value of ‘a’ is 
(a) 2 (b) -2 
5. If ax?+2bx+c=0 and ay? EF 2byx dc, “0 havea 
(c) 0 (d) 1 
a b c . 
common root and — , — , — are in A.P. , then . 
a b c, 12. If x°+ px + 1 is a factor of ax? k bx +c, then 
a,, b,,c, arein: (a)@+c+ab=0 
2... = 
(a) AP. (b) GP. 24.5. 
2. - 
(c) H.P. (d) none of these 20.2... 


(d) a+ c’?-ab=0 
6. If all the roots of equations 
(a-I(l+x4x2)2 =(a4D (x4 4-x7 41) 13. If expression a?(b? — c?)x? +b? (c? —a?)x -- c?(a” -b?) 
is a perfect square of one degree polynomial of x , 
then a’, 5? , c? are in : 


are imaginary , then range of "a" is: 
(a) (co, -21 (b) (2, oo) 


(a) A.P. (b) GP. 
-— 5—- (c) H.P. (d) none of these 
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The value of oz for which the quadratic equation 
x? — (sin o -2)x-(1+sina )=0 
has roots whose sum of squares is least , is : 


z z 
(a) a (b) 3 
z z 
(c) = (d) 6 


If cos6 , sinğ , sin6 are in GP. , then roots of 


+ 2(cotğ)x- 1-0 are: 
(a) equal (b) real 


(c) imaginary (d) greater than 1 


x 4.ax—2 

If <3 holds V xeR , then ‘a’ 
x +x+1 

belongs to : 

(a) [-2, 1) (b) (-2, 1) 

(c) R-I-2,21 (d) (-2, 2) 

The number of real solutions of the equation 


2x+V2x+4 =4 is/are: 


(a) 0 
(c) 2 


(b) 1 
(d) 4 


Let o , $ be the roots of quadratic equation 


ax? + bx +c  Ü , then roots-of the equation 
ax? — bx (x — 1) + c(x— 1)?= 0” are : 


1. - NON 
2”. dr B+ 
l-a 1-8 l+a 1:8 
so d) ——,— 

b. a B @ a B 


If the equation x” —10a°x? +b*x+c> =0 has 3 equal 
roots , then : 


(a) p4 =5a3 (b) 2c° +a7b* -5 =0 


(c) ce” +6a°> =0 (d) 2b* -5a”c =0 


If a,b and c are not all equal and a, f are 
the roots of ax? + bx + c = 0, then value of 
d+a+t a”) (1+ B+ B’) is: 

(a) zero (b) positive 
(c) negative (d) non-negative 
5 


4 - 42 has : 


(a) exactly tvvo real roots (b) no real root 


3 . 8 
The equation Gi +(log, x) 


(c) one irrational root (d) three rational roots 


[2] 


22 


23. 


24. 


25. 


. If real polynomial f (x) leaves remainder 15 and 
(2x + 1) when divided by (x — 3) and (x — 1)? 
respectively , then remainder when f (x) is divided 
by (x — 3)(x — 1)? is: 
(a) 2x-1 


(c) 2x7 — 2x43 


(b) 3x7 4.2x—4 
(d) 3x 4-6 


Let a € R” and equation 33? + ax+3=0 is having 
one of the root as square of the another root , then ‘a’ 
is equal to : 


(a) 2/3 (b) -3 
(c) 3 (d) 1/3 
If the quadratic equation 
a? (x + 1)°+ 5/2x-x41)-5x2-3-0 


is satisfied for all x € R , then number of ordered pairs 
(a , b) which are possible is/are : 

(a) 0 (b) 1 

(c) finitely many (d) infinitely many 

The smallest value of ‘k’ for which both the roots of 


the equation x? — 8kx  16(£? — k 1) - 0 are real and 
distinct and have values at least 4 , is: 


(a) 1 (b) 2 
(c) I (d) 3 
26. Let f (x) = (x — 3k)(x — k — 3) be negative for all 


27. 


28. 


x el1, 31, where k eR, then complete set of values 


1 
b) 0,— 
ə 0,2) 


(d) (-3, 0) 


of ‘k' belong to: 


Let A={y:4< y<150, yeN} and o €A, then 
total number of values of "o" for which the equation 


x” —3x—o =0 is having integral roots , is equal to : 


(a) 8 (b) 12 
(e)9 (d) 10 
Let q, 8.yeR” and (in 3) , (in 3)”, (In 3) 


form a geometric sequence. If the quadratic equation 


ax’ + Bx+y=0 has real roots , then absolute value 


of “du is not less than : 
y a 


(b) 2V3 
(d) 2V2 


(a) 4 


(c) 342 
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Let a,b,ceRand f(x) — ax? +bx+c , where the 
equation f(x) z 0 has no real root. If yk =0 is 


tangent to the curve y= f(x) , where k € R” , then: 


(a) a~b+c>0 


(b) c=0 


(c) 4a-2b+c2>0 (d) a—2b+4c <0 


Let a,b,c be 


triangle and AeR. If the roots of the equation 
x” +2(a+b+c)x+3A(ab+be+ac)=0 are real , 
then : 


the sides of a scalene 


(a) maximum positive integral value of 2 is 2 


(b) minimum positive integral value of A is 2 


(c) values of 2 lies in iz : ‘| 


(d) A e (o , 4/3) 


Let al c İb land a , bare the real roots of equation 


x.—lolx-181-0. If 1+|a|<b, then the equation 


2 
108, () =1 has 


(a) one root in (—co , a) 


(b) one rootin (b , oo) 


(c) one root in (a , 2) (d) no root in (a , 5) 


Let p,q €Q and cos = be a root of the equation 
+ px+q°=0 , then: 


(a) [|sin@|+|cos@|]+ p=0 forall 9 € R , where 


[.] represents the greatest integer function. 
(b) Value of log, lal=-3 


(c) 8q°-4p =0 
(d) [|sin@|+|cos@|]+2p=0 forall 9 € R , where 


[.] represents the greatest integer function. 


Let S={a:a’-5a-6<0,aeR} and a, beS. 


If the equation x” + 7=4x—3sin(ax+b) is satisfied 


for at least one real value of x , then 
(a) minimum possible value of 2a+b is -—zr/2 
(b) maximum possible value of 2a+ b is 7zr/2 


(c) minimum possible value of 2a+ b is z/2 
(d) maximum possible value of 2a “5 is 11z/2 


[3] 


34. 


35. 


36. 


If all the four roots of the bi-quadratic equation 


x -12x° Fox” + Bx+81=0 are positive in nature , 


then : 


(a) value of a is 45 
(b) value of $ is 108 


(c) value of 2a+ 6 =0 


(d) value of Bus =log,25 
a 


Let a,f be the real roots of the quadratic 
equation x” — ax —b — 0, where a, Pe R. 


If A={x:x7-4<0; xeR} and a, ğ € A, then 


which of the following statements are incorrect : 


b 

2 

(a) İals 2 
b 

... 

(b) lalx 2 


(c) |a|<4 


(d) lal” +4b >0 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Let a,b,ceR,az0, f(x) — ax” +bx+c , where 


A z b” — 4ac. If f (x) - 0 has o , B as two real and 
distinct roots and f(x+k)+Af(=0,4,keER, 


has exactly one real root between o: and 6, then 
Statement 1 : 0<|ak|<VA 
because 


Statement 2 : the values of ‘k' don't depend upon the 
values of "2". 
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Statement 1: If a , P, ce R , then at least one of the 


following equations ..... (1), (2) , (3) has areal solution 


x? (a—b)l)xa(b-c)”-0 .... (1) 
xX24(b-c)x4(c-a)-0 .u..... (2) 
x? (c-a)xxa(a-b)-0 ...... (3) 


because 


Statement 2 : The necessary and sufficient condition 
for at least one of the three quadratic equations , with 


discriminant A, , A, , A, , to have real roots is 


A, A, A, x0. 


Statement 1 : If the equation 


6x 4-10) -- cos”1(x? 


tax 4 sin (x? 6x+10)=0 


is having real solution , then value of "A" must 


be 2 /og,8 
2 


because 


[4] 


39. 


40. 


Statement 2 : sin "(x) +eos (x) -5 =0 for all 


xe[-l, 1]. 


Satanent 1 : If equation x? -(A+1)x+2-1=0 is 
having integral roots , then there exists only one 
integral value of ‘1 ' 


because 
Statement 2: x=2 is the only integral solution of the 


equation x” —(A+)x+A-1=0, if Ae. 


Let f(x) - ax” +bx+c ,a,b,ce Randaz0. 
Statement 1 : If f(x) =0 has distinct real roots , then 
the equation (f (x) — f(x).f"(x)=0 can never 
have real roots 


because 


Statement 2 : If .f(x) 0 has non-real roots , then 


they occur in conjugate pairs. 
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Exercise No. (2) NS 


5. fo ,6.y ,.ö e€R and y<d<a<f, then: 
(a) fH 50 V xeR-1(y,ö). 


Comprehension passage (1) (b) £f() has local maximain (7 , 6) and local minima 
( Questions No. 1-3 ) in (a , 8). 
Let a , be R-(0) and a, $, y be the roots of the (c) f(x)has local minima in (7 , 6) and local maxima 
2 1 1 i 
equation x” +ax° +bx—b=0. If =—+—., then -—-.. 
— (dd) f"(3)x0 V xeR-{7, 6} 
answer the following questions. 
6. If a, $ , y , 6 are the non-real values and f (x) is 
1. The value of 2b + 9a + 30 is equal to: defined “7 HER Alea 
(a) 2 (b) —5 (a) f'(x) =0 has real and distinct roots. 
(c) 3 (d) -2 (b) f'(x) =0 has real and equal roots. 
(c) f'(x) =0 has imaginary, roots. 
2 2: 2 
2. The minimum value of (af) — (ey) is equal (d) nothing can be concluded in general for f (x). 
apy 
to: Comprehension passage (3) 
ı (Questions No. 7-9 ) 
1 
(a) . (b) — Consider the function 
2 9 fo z (1 k m) x” -2(3m+ 1)x+ (8m+ 1), 
1 1 where me R — {-1} 
Og (d) 3 
7. If f(x) 5 0 holds true V x € R , then set of values of 
m" is: 
oe a+b. 
3. The minimum value of is equal to: (a) (0 , 3) (b) (2 , 3) 
c) (“1,3 d) (“1,0 
ə 2 \ i (c) ¢ ) (d) ( ) 
3 4 S. The set of values of 'm' for which f(x) = 0 has at least 
1 3 one negative root is : 
(c) 3 (d) 8 I 
(a) (-©, -D (b) iz , 2 
Comprehension passage (2) 
( Questions No. 4-6 ) (c) (-1 : 5) (d) İs : s) 
8 8 


Ff 2 = 
-.—............ 9. The number of real values of ‘m' such that f(x) =0 


and y , 6 be the roots of equation x? +ax+b, =0 If has roots which are in the ratio 2 : 3 is /are: 
b) 2 
S ={x:x7 +ax+h =0, xe R} and f:R-S—R Grp io 
(c) 4 (d) 1 
2 
is afunction which is defined as f(x) = 77 . Questions with Integral Answer : 
x” +ax+b, ( Questions No. 10-15 ) 
then answer the following question. 10. Let a , B be the roots of the quadratic equation 
4. fo,8.y.,öceR and B>d>a>y, then m? (x? —x)+2mx+3=0 , where m#0 & m,,m,are 


(a) f(x) is increasing in (7 , 6) 
: two values of m for which 272 is equal to 5 


(b) f (6) is increasing in (o , 2) a 
(c) f (x) is decreasing in (6 , 6) 2 2 
.. Ss ifP - ÜL,” | then value of 2 is equal to .. 
(d) f (x) is increasing in (—co , oz) mə) mı 
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11. Let a , D, c , d be distinct real numbers , where 
the roots of x? — 10 cx — 114 — 0 are a and 5. H the 
roots Of x? — 10ax — 115 - 0 are c and d , then value 


of 500700 IS .......... 
605 


12. If a , b are complex numbers and one of the roots of 
the equation x°+ ax+b=0 is purely real where as the 


2 —2 
other is purely imaginary , then value of {| 


is equal to .......... 


13. If the equation x? — (a+ 1) + 4 (aa 1)x-2-0 
is having at least tvvo distinct positive real roots , 
then the minimum integral value of parameter ‘a' is 
equal to .......... 


14. If the equations ax? + 2bx? + 3cx + 4d = 0 and 
ax” a bx +c=0 have a non-zero common root , then 
the minimum value of ( c? — 2bd X b? — 2ac ) is equal 


15. If neJ and the roots of quadratic equation 
x? +2nx—19n—92 =0 are rational in nature , then 


minimum possible value of İ rl is equal to .......... 


Matrix Matching Questions : 
( Questions No. 16-18 ) 


16. Match the following columns (1) and (ID 
Column (1) 


(a) If roots of x? — bx+c=0 are two consecutive 
integers , then (2? — 4c) is 


(b) If xe [2 4| , then least value of the expression 
(x? — 6x + 7) is: 


(c) Number of solutions of equation | | x -1 | esi =4 is/are 


(d) Minimum value of f(x) =|2x=4|+|6—4x) is: 


17. Match the following columns (1) and (ID) 


Column (I) 


(a) If (A74+A-2)x° +(A+2)x<1 V xe R, then A 


belongs to the interval 


(b) If sum and product of the quadratic equation 


x” (A? -5A.::5)x--(24A? -32.—4) =0 are both 


less than one , then set of possible values of 2 is 


Column (ID 


(p):—2 


(q). 0 


(r) 2 


Column (ID 


(p) ©, 4) 


(c) If 5" +(2V3)?* -169 is always positive then set of x is 


(d) If roots of equation 2x? (a? +8a+1)x4 a’ —4a=0 


are opposite in sign , then set of values of a is 


[6] 


(s) (2, oo) 
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18. Let f(x) = ax” +bx+c,a#0,a,b,ceR. If column (I) represents the conditions on a , b , c and column (II 


corresponds to the graph of f(x), where D= (b? — 4ac) , then match columns (I) and (ID. 


Column (1) Column (II) 


(a) a,b,c eR* andD50 (p) 


(b) a,ceR andbeR’ , D>O (q) 


(c) a,b,ceRand D>O 


(d) a,beR”,ce R” and D<0 


e-mail: mailtolks@gmail.com [7] Mathematics for JEE-2013 
www.mathematicsgyan.weebly.com Author - Er. L.K.Sharma 


1. (d) 2. (c) 3. (b) 4. (d) 5. (b) 

6. (c) 7. (a) 8. (b) 9. (d) 10. (a) 

11. (b) 12. (c) 13. (c) 14. (c) 15. (b) 

16. (b) 17. (b) 18. (b) 19. (c) 20. (b) 

21. (c) 22. (c) 23. (c) 24. (c) 25. (b) 

26. (b) 27. (d) 28. (b) 29. (d) 30. (d) 
31.(a,b,d) 32. (a , b) 33. (a, d) 34. (c , d) 35. (b,c, d) 
36. (b) 37. (c) 38. (d) 39. (c) 40. (b) 


"ANSWERS, 


kOe 
11.(2) gö) Vəə 14.(0) 15.(8) 
16. (a) ə s 7. (a) o q 18. (a) > q 


(b) 5p (b) or (b) > s 
(c) or (c) ə s (c)  q.T,s 
(d) o s (dd) p (d) ə p 
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Chapt 


Sequences and Series 


6. Let o € R” -(l) and (Ina)? , (Ina)! , (na) , (Ina)* be 
in G.P., then pgr , pgs, prs , qrs arein: 


1. If sum of ‘n' terms of a sequence is given by (a) A.P. (b) GP. 
n 2 (c) H.P. (d) A.GP. 

S “2 =n(n+1)(n+2) ,then = is equal to: 
rcl rel T 


1 
7. Let 7) — — , Tı “T.AT, V reN and 
2 


4 2 
(a) — (b) — 
13 13 
1 1 1 
.—. + + ba , then 
ge. dd) -- 1:7, 1:7. 144, T, +1 
67 39 
(a) Si) 24 (b) Sip >2 
2. Let a,b,c be distinct non-zero real numbers such 
that a? , b? , c? are in harmonic progression and (c) 1x-Syğ <2 (d) 0 c Sig <1 
a,b,c are in arithmetic progression , then : 
(a) 2b? + ac=0 (b) 4b? + ac =0 n n 
(c) 2b?-ac=0 (d) 40244 ac -0 S. Let Ar. then > @r-1 is given by : 
rcl rzl 
3. Let a, b, c are in A.P: and a’, 22, c? are in GP. , (a) $. -8S, (b) S,, “248, 
if a € b € c and a Hb H cu 3/2 , then value of ‘a’ 
is: (c) So, —16 S, (d) S4n —16 S, 
(a) a (b) — 
2.2 2/3 9. Let {x,} represents GP. with common ratio 7” such 
(c) :: (d) — that ya = yə z0 then number of 
2. a eS 2k-1 = 2k+2 > 
2..al3 2 2 k=l k=l 
possible values for 7” is/are : 
4, If a, b , c e€R*, then maximum value of (a) 1 (b) 2 
bc . ac i ab i (c)3 (d)4 
b+c a+c atb 
1 1 10. Let x, y be non-zero real numbers and the expression 
(a) 2 (at+b+c) (b) 37 abc x? + yl? _ 48x44 is not less than Z” , then value of 7" 
is equal to : 
1 1 
(c) 2 (a+b+c) (d) əv abc (a) -277 (b) 27 
(c) 28 (d) -25 


5. If the sum of first n terms of an AP. is cn?, then the 
sum of squares of these n terms is : 11. Let 10 A.M.'s and 10 H.M.'s be inserted in 


n(4n? -1)c? n(4n? --1)e? between 2 and 3. If ‘A’ be any A.M. and 'H' be 
(a) au ə (b) — the corresponding H.M. , then H(5 — A) is equal to: 
(a) 6 (b) 10 
n(4n? -1)c? n(4n? +1)c* 
(©) ə. (d) “un” (c) 11 (d)8 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 
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Sequences and Series 


Let a,b,ceR* and the inequality 


bx? +({(a+c)? +4b? )x4.(a kc) 50 holds true for 


all real value of ‘x’, then e“', e"*' , g””” arein: 
(a) AP. (b) GP. 
(c) H.P. (d) none of these. 


Let ‘A,’ denotes the sum of r terms of an A.P. and 


A 
Aon = 3A, , then an 


is equal to : 
(a) 4 (b) 6 
(c)8 (d) 10 


If a#0, roots of equation ax” +bx* +cx+d =0 
are in G.P. , then: 


(a) ac” — db” (b) a”c -d”b 


(c) a”b -c”d (d) ab” “cd” 


Let a , b , c be non-zero real numbers and 
4a? + 9b? + 16c? = 2(3ab + 6bc + 4ac) , then a,b,c 
are in : 


(a) A.P. 
(c) H.P. 


(b) GP. 

(d) A.GP. 

In a set of four numbers , if first three terms.are in.G.P. 
and the last three terms are in A.P. vvith common 


difference 6, then sum of the fournumbers , when the 
first and the last terms are equal , is given by : 


(a) 20 (b) 14 
(c) 16 (d) 18 
Let the real numbers oz, $, y be in A.P. and satisfy 


the equation x” (x-1)+ px+q=0 , then: 


1 
@ pels .3| 
eli el 

(c) p 3° 


In AABC, if all the sides are in A.P. , then the 
corresponding ex-radii are in : 


(a) A.P. (b) GP. 
(c) H.P. (d) none of these. 


Ə Sr : 
Let $= , then lim (S) is equal to: 
2 4r* +1 


(a)4 (b) 2 
(c) 1 (d)0 


1101 


20. 


21. 


22. 


23. 


24. 


25. 


In a sequence of (4n + 1) terms , the first (2n + 1) 
terms are in A.P. whose common difference is 2 , 
and the last (2n + 1) terms are in GP. whose 
common ratio is 1/2. If the middle terms of the A.P. 
and G.P. are equal , then the middle term of 
sequence is : 


(a) n.2 (b) 7 
2" +1 2741 
net (n+1)2""! 

(c) . .— 
2"—1 2" —2 


, a, be 50 distinct numbers in 


0 ae o) fe. 
AP. , and CD (a) = i (a; -ak). 


r=1 
where nN, then value of n is equal to: 
(a) 4 (b)2 
(c) 8 (d) 10 


Let three numbers be removed from the geometric 
sequence {a ) and the geometric mean of the remaining 


then value of 'n' can be: 


(a) 10 (b)8 


(c)20 (d) 13 


Let x, ye R” and xy” =6, then the least value of 
3x 4 4y is equal to: 


(a) 12 
(c) 8 


(b) 10 
(d) 20 


ə — n terms and S =lim(S,), 


if S-S\< -U. , then least value of 'n' is: 
1000 


(a) 11 (b) 10 (c) 12 (d) 6 

Let the sides of a triangle be in arithmetic progression. 
If the greatest angle of triangle is double the smallest 
angle , then the cosine value of the smallest angle is 


equal to : 


3 3 
(a) 3 (b) ri 
4 
ate d — 
(c) 5 (d) 
Mathematics for JEE-2013 
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26. If a, be R” , where a, A, , A, , b are in arithmetic 


27. 


28. 


29. 


30. 
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progression , a,G,,G,,b are in geometric 


progression and a,H,,H,,b are in harmonic 


progression , then which of the following relations are 
correct ? 


@ 46,(e46j22" 
A, +H, 
H.H, H,+H 
(b) 2_ fy) +H, 
GG, ALA, 
o, “EŞ - 2arb\2b+a) 
iG = 
HA, Sab 
o) “Azza. - 2a-by2b~a) 
Hi H, Sab 


Let four consecutive integers form an increasing 
arithmetic progression and one of these numbers is 
equal to the sum of the squares of the other three 
numbers , then : 


(a) the smallest number is 0. 
(b) the largest number is 2. 
(c) sum of all the four numbers is 2. 


(d) product of all the four numbers is 0. 


For two distinct positive numbers , let~A;, G,, H, 
denote the AM , GM. and HM respectively. For 


nx2,neN, if Aw and H, 


geometric and harmonic means as A, , G,, H, 
respectively , then : 


, has arithmetic , 


(a) A >A, >A, x A >... 
(b) G,<G,<G,>G, K......... 
(ce) H,>H,>H,>H,> 0. 
(d) G,=G,=G,=G,=......... 


Let {a,} represents the arithmetic sequence for which 


a,=|x|, a,el x-ll and a,=|x+1], then: 


(a) a, mü sae (b) a, - 2 
10 I 
(©) 2.4, =25 (d) a,-a,,=— 
nel 4 
2 3 5 
Let a, = “ül +(3) eer Cen (3) süd 
4 \4) \4 4 


b. ka, ml, If b >a, forall n>n,,where n € N, then 


possible values of natural number ‘n,' can be : 
(a) 4 (b) 6 
(c) 8 (d)2 


Assertion Reasoning questions : 
( Questions No. 31-35 ) 


31. 


32. 


33. 


1111 


Follovving questions are assertion and reasoning type 
questions. Each of these questions contains tvvo 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. 
Select the correct ansvver from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Statement 1 : Let three positive numbers in geometric 
progression represent the sides of a triangle , then the 


| 
common ratio of the GP. can be 2 sin (=) 


because 


Statement 2 : the common ratio of the GP. in 


1. 
consideration lies in between x. and 


Statement 1 : In atriangle ABC, if cot A , cot B, cot C 


forms an A.P , then : ı : z also form an 
bra ct+b ate 
A.P 
because 
1 1 
Statement 2: — , — , — forma HP. 
a” b © 


Statement 1 : If [.] and 1.) denote the greatest integer 
function and the fractional part , then x , [x] , {x} can 
never form a geometric progression for any positive 
rational value of x 


because 


Statement 2 : x,[x], (x) can form a GP. for 


: 1 afta 
xe R” , only if x — — sini — |. 
2 10 
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34. Statement 1: If q , b, c € R” , then the minimum 35. Statement 1 : Let $ —.l.l.l.il. ə mə 


5 n 

1 f İa(b” dc”) 4-b(c” da”) -c(a” b”) i 

valle et qa eel ene sa) setae) is neN , then $, >In(n+1) 
equal to 6abc 


because because 


Statement 2 : for dı , Ay ) Ay ) Ag 9 əəə) a eR”, Statement 2 : in (n + 1) > In(n) Vv neN 


(AM)(HM) -(GM)? V neN-Ü) 
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Comprehension passage (1) 
( Questions No. 1-3 ) 


Let V, denote the sum of the first r terms of an 
arithmetic progression (A.P.) whose first term 
is r and the common difference is (2? — 1). 

Let T.=V,,,-V,-2 and Q,=T,,,-T, 


, for 
yrel.2.-. 


1. The sum V,+V,+..+V, is: 


(a) ann +1n? —n+1) 


(b) ann +1) Bn? +n +2) 
(c) Len —n-1) 
2 


(d) zn" —2n+3) 


2. T. is always : 


(a) an odd number (b) an even number 


(c) aprime number (d) a composite, number 


3. Which one of the following is a.correct statement ? 


(a) Q, . Q, . Q, , ....,are in A.P. with common 
difference 5 

(b) 9, , 9, , O, , S.. are in A.P. with common 
difference 6 

(c) 9, , 9, , Q, , .... are in A.P. with common 
difference 11 

(d) Q. Q, Q.... 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Let P and Q be tvvo sets each of vvhich consisting of 
three numbers in A.P and G.P respectively. Sum of 
the elements of set P is 12 and product of the elements 
of set Q is 8 , where the common difference and the 
common ratio of A.B and GP. are represented by ‘d' 
and 7” respectively. If sum of the squares of the terms 
of A.P is 8 times the sum of the terms of GP. , where 


d — r, and d, rel” , then answer the following 
questions. 


11. 
. Total number of terms in the set of PQ is/are: 
(a)0 (b) 2 
(c)1 (d) 3 
1131 


5. 


Let Q “fa , b, c) , vvhere a € b € c,, then the roots of 
the quadratic equation ax? + bx + c =O are: 
(a) real (b) real and unequal 


(c) real and equal (d) non-real 


6. Sum of all the elements of set PUQ is equal to: 


(a) 56 
(c) 19 


(b) 13 
(d) 25 


Questions with Integral Answer : 
( Questions No. 7-10 ) 


7. 


10. 


Let x and y be two real numbers such that the kü" 
mean between x and: 2y is equal to the £” mean 
between 2x and y-vyhen n arithmetic means are placed 
between them, in both the situations. The value of 


: nal yl, 
expression Hə” is equal to .......... 
x 


, ket VS, = ) . and 
r 
rel 


s n+l 1 2 , (n-2) 
"— 2 İnin-D (n-1)(n-2)7” 6 İ” 


' 
n 


S 
then value of İ . | is equal to .......... 


n 


. Letan A.P anda GP each has o as the first term and 


Ö as the second term , where oz > $ > 0. If sum of 
infinite terms of G.P is 4 and the sum of first n terms of 


n(n — Da? 


A.P. can be written as na — , then value of 


k" is equal to .......... 


Let sum of the squares of three distinct real number 
in geometric progression be S? and their sum is 
vp 
2 
integral values of P” is/are .......... 


(S). If pe R” , then total number of possible 


Leta,b,c,d,e €R” and s=atbtictdte, if 


m. ig a)(s —b)(s —c)(s —d)(s ə 
minimum value of 
abcde 
is 4” , then value of p is .......... 
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Matrix Matching Questions : 


( Questions No. 12-15 ) 


12. Match the following columns (1) and (ID 


Column (I) Column (ID 
2009 1 1 2 m 
(a) Let 1: + =a+—, thensum ofall (p) 1 
2, r? (r+) 7 B 


the digits of the number "8" is 


(b) The largest positive term of the harmonic progression (q) 4 


2 12 
whose first two terms are R. and 23” is equal to 


z/4 
(c) If I, = İ tan” xdx , where n e N , and (r) 3 


1 1 1 
hh Lob bai 


əə form an A.P , then (s) 11 


common difference of this A.P is 


11 1 
(d) Value of (0.16)"85(3*5 tər”) isiequal to (t) 6 


13. Match the following columns (J) and (ID. 
Column (I) Column (ID 


(a) If p is prime number and x € N , where (p) in arithmetic progression 


log) (vx +fx+ r) =1 , then first three smallest 


possible values of x are 


(b) If a, , a, a, , a, , a, are five non-zero distinct numbers (q) in geometric progression 
such that a, , a, , a, are in A.F , a, , a, , a, arein GP. 
and a, , a, , a, are in H.P., then a, , a, , a, are 
(r) in harmonic progression 


(c) tan 70° , tan 50°+ tan 20° and tan 20° are 


(d) Ifa, bare positive distinct real number and oz , 9 , 7 are (s) not is arithmetic progression 


three roots of ~—~+ 5 - 2 4 —— such that 
b a x-a x-b 
o Böy and a-B-y=c, then a, b, care (t) not in geometric progression 
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14. Match the following columns (J and (ID. 
Column (I) 
1 
(a) If sum of first 1 positive integers is 5 times the sum of 


their squares , then n is 


io 


1 
(b) If Xn, “xar , =n? are in G.P., then the value 
of n is 
x x 7 : 
(c) If log,2 , log,(2* —5) and log, (2 -7} are in A.P. , then 


value of x is 


(d) Let S, , S, , S, , .... be squares such that for each n ez. 
length of side of S, equals the length of diagonal of S 
If length of S, is 1.5 cm, then for which values of n is the 


area of S less than 1 sq. cm. 


15. Match the following columns (1) and (ID. 


Column (I) 


(a) If altitudes of a triangle are in A.P. , then sides of 
triangle are in 


a b aa-b 
(b) If İb c ba-c 255-552 
Zi 0 


(c) If dz 6 _ 0: iş ez then 


dada, ayda, 


d, , , , a,, a are in 


(d) If x), 26 — a) and (y — z) are in H.P. , 
then (x — a), (y — a), (z — a)are in 
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nal" 


Column (ID 


(p) 3 


(q) 7 


(r) 4 


(s) 6 


(t) 2 


Column (b 


(p) AP. 


(q) GP. 


(5 HP. 


(s) A.GP. 
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1. (a) 2. (a) 3. (d) 4. (a) 5. (c) 

6. (c) 7. (c) 8. (c) 9. (c) 10. (a) 
11. (a) 12. (b) 13. (b) 14. (a) 15. (c) 
16. (b) 17. (b) 18. (c) 19. (b) 20. (c) 
21. (c) 22. (d) 23. (b) 24. (a) 25. (b) 
26. (b,c) 27. (b,c .d) 28. (a, d) 29. (a,c) 30. (b,c) 
31. (a) 32. (d) 33. (a) 34. (c) 35. (b) 


- gh? co? 
. (b) . (d) ç. 16 ö ) 5. (d) 
6. (b) a əyi” 9. (8) 10. (9) 


¢ 
11.(5) 0 
12. (a) “r (a) 5 s,t 14. (a) o q 15. (a) o r 
(b) >t (b) > q, (b) ə r (a) “q 
(c)p (c) ə p.t (c)>p (a) ər 
(d) “q (d) 5 r,s,t (4) 0 P.q.r,s (a) — q 
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1. If A(z,) , B(z,) and C(z,) are the vertices of an equi- 
lateral triangle in the clockwise direction , then 


Zo +23-2z, |). 
arg 253 ac ə 
23722 


7 7 
Ə) 7 0) 


1 1 
(c) 6 (d) 2 


. Let complex numbers z, and z, satisfy the conditions 


|z+6i|=2 and |z—4i|= (=) respectively , then 


minimum value of | zı “zə | is: 


(a)8 (b) 6 
(c)4 (d)2 
. For non-zero complex. nümber.- ”z” ., if 


| <—2-2i|+2V2 =|z| then arg (iZ) is equal to: 
(a) “E (b) = 
a 4 
m ( = 
ane 4 


. If o and £ are complex numbers , then maximum 


| af +aB| 
value of —————— is: 
| ap | 
(a) 1 (b)2 
(© + (d)4 
2 
. If a,fB,y are the roots of cubic equation 


ü 


X5— 3x? + 3x4 7 —Ü, "o" is non-real cube root of 


a-1 8-1 y-l . 
8-1 y-l a-l 


unity , then 


8 
(a) > (b) o” (c) 26? (d) 3o” 


1171 
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Complex Numbers 


6. f (z) is non-real function of complex number 'z’ and 


10. 


when f(z) is divided by (z — i) and (z + 7) the remai- 
nders are i and 1 +i respectively , then the remainder 


when f(z) is divided by (z? +1) is equal to: 
1, 1, 1, 
—+it+ ~iz+—+ 
(a) 2 irz (b) 2F . i 


(6) ig+14i (d) yz 


. If |a,|<3 V 1<k<n,keN, and complex 


number 'z' satisfy 140% oz? “......a 2" =2 , 
then : 
1 1 
a) | Z|> > Z)<— 
(a) |z| " (b) |z| 4 
(o) İ:1-- @ ><l2l<5 
pa 3 2 
zı 32, x 
If |} ———= |= 1 and | z, lz1, then | z, | is equal to: 
3— qz, 
(a)3 (b) 1 (c)2 (d) 4 


. A particle P starts from the point z) =1+2i , where 


i — V—1.lt moves first horizontally avvay from origin 
by 5 units and then vertically avvay from origin by 3 


units to reach a point zı . From zı the particle moves 


4? units in the direction of the vector 7+ ; and then 
it moves through an angle 90° in anticlockwise direction 
on a circle with centre at origin to reach a point zə. 
The point zə is given by: 
(a)6+7i 
(c)7 + 6i 


Consider a square OABC , where O is origin and 
A(z,) , B(z) , C(z,) are in anticlockwise sense , then 
equation of circle inscribed in the square is : 


(a) 1:-zə( +i) |=2| z | 


(b) —7 + 61 
(d)-6 + 7i 


(b) 


=|Zo | 


1 
z——(1-—i)z 
. )zo 


(c) 2 


1 
z—-—(1+1)z,| =| z 
5 )Zo | ol 


(d) 2|z—(+)zo|=| zo | 
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11. If A(z,) , B(z,) and C(z,) are the vertices of a triangle 
ABC inscribed in the circle | z | = 1 and internal angle 
bisector of ZA meet the circumference at D(z,), then 

ZZ 
(a) ay = 2223 (b) zı = — 
q 
ziz ziz 
(0) 4--— (d) 4 -—— 
23 22 
12. Centre of the arc represented by arg ee = 7 
z-2i+4) 4 
is given by: 
16 +5i) 1 (5;-5) 
@ 5 0) 5 
+ (i +5) a) 4@i-5) 
Os @ 5 

13. If a,b, c are integers not all equal and @ is cube root 
of unity (o #1), then minimum value of the 
expression |a+ba+ca’ | is: 

(a)0 (b)1 
ei 1 
... d . 

(c) 2 (d) 2 

14. Let z, — 10 + 6i and z, € 4 4.67. If zis any complex 
number such that arg PEK J , then 

6 4 

(a) 1:-7--9:F- 3/2 (b) | z-7-9i|=2V3 

(€) 124-749: 3/2 (d) 1:-7-9/ 342 

15. If A(z,), B(z,) and C(z,) form an isosceles right angled 
triangle and ZA = a , then 
(a) (zı —25)* = 2(z, — zə )(%3 — zə) 

(b) (zı = zə)” = 2(z, — za )(Z3 — zə) 

(6) (23 —zə)” = 2(z) — zs )(zə — zi) 

(d) (23 — zə)” — 2(zə — zi zə -z) 

16. If complex number 7" satisfy | z+ 13i|=5, then 


complex number having magnitude-wise minimum 
argument is : 


12 3 12 : 
(a) “9 (b) nə 


12.: : 12. : 
(c) 5. (d) 5?” 
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17. 


18. 


19. 


20. 


21. 


22. 


23. 


Let | z,|= 30 and İz, 4. 5 4 12i|=13, then minimum 
value of | z,—z,| is: 


(a)2 
(c)4 


(b) 6 


(d) none of these 


Area of region on the complex plane which is bounded 
by the curve | z+ 2i|+|z—2i|=8 is: 


(a) 3V82 (b) 412 r 
(c) 163 (d) none of these 


If z and w are two non-zero complex numbers such 


that | zw|=1 and arg m => , then Zw is equal to: 
w 

(a) 1 (b) -1 

(©)i (d) -i 


Let x-c” y=e'P and ze” and x+y+z=0, 
then which one of the following is not correct : 
1 141 
(a) —+—+—=0 
x fez 
(b) xy+yz+ zx-0 
© x 4597427 =1 


(d).x” + yy? dz” — 3xyz 


Let z=x+iy be a complex number where x and y 
are integers , then the area of the rectangle whose 


vertices are roots of the equation (Z)z” + z(Z)* = 350 
is: 

(a) 48 
(c) 40 


(b) 32 
(d) 80 


Let z=cos@+isin@ , then the value of summation 
15 

Qom(e0) at 9 — 27 is equal to: 

rcl 


1 1 


(a) ) 3sin 2” 


sin 2” 


(d) 


ss eee 
©) 2sin 2° 4sin 2° 


Let A(z,), B(z,) and C(z3) form triangle ABC on 


277. 1-i 

the argand plane such that — — ——, then 
2322 V2 

AABC is: 

(a) equilateral (b) right angled 


(c) isosceles (d) scalene 
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24 


25. 


26 


27. 


28 


. If moving complex number 7" satisfy the conditions , 


z 5x 
1</z-1+i/<2 and —<arg(z+i-l)<—.,, th 
|z i an 12 g(z+i-l Ə en 


area of region which is represented by 'z’is : 


ye: 
(a) r . 


(€) 2 (d) = 


A man walks a distance of 3 units from the origin 
towards the north-east (N 45° E) direction. From 
there , he walks a distance of 4 units towards the north- 
west (N 45° W) direction to reach a point P , then the 
position of P in the argand plane is : 


(a) 3e'7!4 4.4; (b) (3-4i)e'”"* 


(c) (443i)e'""* (d) 34 4i)ei"/4 


. Let z where re{l,2,3,....,n}, be the ‘n’ 


ro? 


n 
distinct roots of the equation ” "C,x" =1. If there 


rcl 


nn 


AO |e 


exists some z, for which esl 


then 7:” can be: 

(a) 4 (b) 8 

(c) 12 (d) 16 

Let 2 + 3/ and —2 + 3/ be the two vertices of an 


equilateral triangle on the complex plane , then the 
third vertex of triangle can be given by: 


(a) (-3--24/3)i (b) (-3-2V3)i 
(c) (34-24/3)/ (d) (3—2,/3)i 


. Let a,8,y be the complex numbers , and 


oz? +Bzt+y=0, where ze C. If the quadratic 


equation in 'z’ is having 


(a) both roots real , then 2 = 


7 


(b) both roots purely imaginary , then Pie + = yo 
a 2 


(c) both roots real , then = = B opis 
By 


(d) both roots purely imaginary , then 5 = 7 = i, 
a p y 
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29. Let A(z), B(zə) and C(z,) be the vertices of AABC 


on the complex plane , where the triangle ABC is 
inscribed in circle | z| = 1. If altitude through A meets 
the circle | z İz 1 at D and image of D about BC is 
E, then 


(a) complex point "E” is z Ez, Fz. 


(b) complex point ?” is . 
q 


(c) complex point F” is 2(z, +z) + za). 


(d) complex point 'D' is —422 


23 


30. Let P , Q , R be three sets of complex numbers as 


defined belovv: 
P={z:Re(z(1—i)) = v2 } 
O={z:|z-i-2|03¢ 
R={z:Im(z)21} 


In the.context of given sets , which of the following 
Statements are correct ? 


(a) number of elements in the set PXAQQR are 
infinite. 

(b) If "x" be any point in POAQQR , then 
1:-5-if +|z+1-i[=36 


(c) number of elements in the set PXAQQOR is one. 


(d) number of elements in the set PQ are two. 


Assertion Reasoning questions : 
( Questions No. 31-35 ) 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. 
Select the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement | is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 
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31 


32. 


33. 


Complex Numbers 


. Statement 1 : Let 7" be the moving complex point 
on argand plane for which 


| z|sin (z- arg cə) 


then the locus of 'z'is part of an ellipse 


| z-3-2i |= 


> 


because 


Statement 2 : Ellipse is the locus of a point for which 
sum of its distances from two distinct fixed points is 
always constant , where the constant sum is more than 
the distance between the fixed points. 


Statement 1 : If i°>+1=0 , then value of 


cos ! {sin(inci)')} is equal to z 
because 


Statement 2: cos (cos x)me2z-x V xe [x ‘ 2n | 


Let the equations arg(z+4—3i)=—= and 


arg(z-—2+3i) = R be represented by the curves C A 


and C, respectively on the complex plane , then 


[ 20 ] 
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34. 


35. 


Statement 1 : The number of points of intersection of 
C, and C, is only one 


because 


Satement 2 : Two non-parallel lines always intersect 
at only one point in 2-dimensional plane. 


Let z,=5+8i and z, satisfy |z+2+3i|< 2 , then 


Statement 1 : minimum value of | iz, +z,| is equal 
to 8 


because 


Statement 2 : maximum value of |z,| is 2+ V13 


Statement 1 : Let m , ne N and the equations 
z" -1=0 and z" -1-0 is having only one common 
root , then m and n must be different prime numbers 


because 


Statement 2:: the common root for the equations 


z" -ye0 and z” —1 —0 is lif mand p are different 
prime nümbers. 
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Exercise No. (2) 


Comprehension based Multiple choice questions Comprehension passage (2) 
with ONE correct answer : ( Questions No. 4-6 ) 
Comprehension passage (1) If complex number 'z,' satisfy 1:-2-2/ - Z+Z 
( Questions No. 1-3 ) 2 


and complex number 'z,' satisfy |z+4-—2i| = 2, then 


Let 1, a@,,a@,,a,,.....a@,_, be then" roots of unity, answer the following questions. 


4. Minimum value of |z,—z,| is: 


2k . 2k 
then a, =cos 7 +isin 7 ,vvhere k=0,1,2,3, 
n n 


(a)2 (b) 1 (c)3 (d)5 
duuzuus ,n—1,further x” —1—0 can beexpressed as 
5. If magnitude of arg(z,) is minimum then | z, lis: 
(n-1) 
x" -1- (x DI] (x — oı,). Now answer the following (a) 5/2 (b) 4V2 
kel 
questions based on above information (c) 4 (d) 18 


ir E 6. Maximum possible value of | z,| is: 
zo. kx). 2 
1. Value of Yes 5 +7sin =) is equal to: 


m (a) 1:45 (b) 201+ V5) 
(a)0 (b) 1 
. . (€) 3(45 +) (4) 2(45-0) 
(c) — (d) 2cos e(2) 
16 8 Comprehension passage (3) 
( Questions No. 7-9 ) 
n-l 1 . 
2. Value of — is equal to: Let P(z,) , Q(zə) and R(z,) represent the vertices of 
a d-o,) an isosceles triangle POR on the argand plane , where 
1+4"1(3n-4) RQ=PR and ZQPR=a. If incentre of APQR is 
ə. 3(4" +1) given by /(z,) , then answer the following questions. 
(b) 444"(3n-4) pepo. 
12(4* -1) 7. The value of +] — PO is equal to: 
PQ )\ PI 
() 1:(3n —2)4"7 
4” +] (a) 00 1 
2 (A 
(d) 1+4"(Gn-4) 
12(4" —1) (b) (q — 22 İZ, mi zə) 
(z, = Za y 
3. If 1, o, , o, ,....@,_, forms a polygon on the complex (z, -2)(Z - x) 
plane , then area of the circle inscribed in the polygon (c) (z,-z,)° 
is given by: ..—. 
(a) z sin” 2 (d) —-. — 
n (ZG mi Ga) 
1 27 
(b) zü “COS rə S. The value of is — z,)” tan oz.tan (=)} is equal to : 
(c) 5 (a) (32-22) + 2-224) 
" (b) (zi +2, - 2, +2, -z,) 
(d) 2x cos x) (c) (22, “zı — z, İz, + z, — 224) 
ü (d) (Z, +2, + Z3)(Z, + 23 —z,) 
21 i J 
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Complex Numbers 


9, The value of \@ - (el 18 equal to: 
cos 0 


(a) (Z, - qz: %) 


(Z, = zz, a z) 
(i —z) 


(b) 


(Z, — %)(Z; = z) 
(2, -z) 


(c) 


(d) (zə — 2) (2; -z,)° 


Questions with Integral Answer : 
( Questions No. 10-14 ) 


10. Let moving complex number 'z,’ lies on the curve C, 


on argand plane , where 


: (7) 
z, -1—itanl — 
8 
(=) : 
z, “tani —— |-1 
8 


If the curve C, on argand plane is represented by 
| z|=2, then area of the region bounded by the curves 
C, and C, is equal to .......... 


= 2tan'(/2-1). 


arg 


11. 


Let moving complex point A (z,) satisfy the condition 
| z, -3+2i|+|z, —3-6i|=10 , and complex points 
B, Care represented by 3 + 6i and 3 — 2/ respectively. 


If the area of triangle ABC is maximum , then three 
times the in-radius of triangle ABC is .......... 


. Let z be uni-modular complex number , then value 


2 r. 1/3 3 
dc , where arg (z) € [o : =) , is 
arg(z 7) 8 
equal to .......... 


. Let A(z,), B(z,) , C(z,) form a triangle ABC, where 


ZABC = ZACB = s(n =i), 


_ 2 
If ees} cosec? * = k , then value of T” 
(2, “zu =) 2 


is equal to .......... 


. Let z,, z,, z, be three distinct complex numbers , where 


2| z [=| z4£ le İzi zi | 41 and |2z, +3z, +4z,|=4. If 


\8z,2y+27z,z, + 64z,z, | is equal to x”, then value of 


gə is equal to 
ic qual to .......... 


Matrix Matching Questions : 
( Questions No. 15-16 ) 


. Match the following Columns (I) and (ID. 


Column (1) 


(a) Let 9 € R and 7” be any complex number such that 


12zcos 6 4 z” |=3, then minimum value of İzİ is: 


(b) Letz “ x c iy, vvhere x, y € / . Area ofthe 
octagon whose vertices are the roots of the 


equation (zZ)|z* -Z? |=1200 is: 


(c) Let z be complex number such that 
(Z+Z)(44+1)-3+i(z-Z)+261=0 , 


then value of zz is: 


(d) Let | z, |=|z, |=|z, İ— 3 , then minimum value of 


les ela lee ae 
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Column (ID 


(p) 1 


(q) 27 


(r) 14 


(s) 62 


(t) 17 
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16. Match the following columns (1) and (ID. 
Column (I) Column (ID 


(a) The roots of the equation z*+z>+z+1=0 on the (p) anellipse 
complex plane are represented by the vertices of : 


(b) If variable complex number 7” satisfy the condition (q) asquare 
|z-z|+|z+zZ[—4, then locus of zis given by : 
(r) atrapezium 
(c) The roots of the equation z*+z>+z?+z+1=0 on the 


complex plane are represented by the vertices of : 
(s) ahexagon 


(d) The roots of the equation zf” + z*—z*—1=0 on the 
complex plane are represented by the vertices of : (t) an equilateral triangle 


23 i J 
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Complex Numbers 


1. (d) 2. (b) 3. (b) 4. (b) 5. (d) 

6. (b) 7. (a) 8. (a) 9. (d) 10. (c) 

11. (a) 12. (d) 13. (b) 14. (d) 15. (c) 

16. (c) 17. (c) 18. (b) 19. (d) 20. (c) 

21. (a) 22. (d) 23. (c) 24. (b) 25. (d) 

26. (b ,d) 27. (c,d) 28. (b, c) 29. (a,b) 30. (b,c, d) 
31. (d) 32. (b) 33. (b) 34. (b) 35. (d) 

a 


om 
1. ©) 2. (b) 3. (b) A 5. (c) 


6. (b) 7. (a) 8. (c) xo? 10. (2) 
11. (4) 12.(2) Va “Nü — 
, . 

15, (a) p 16:(a) zə t VF 

(b) o s ov . 

(c) ot 

(d) — q yoq 
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Chapt 


Binomial Theorem 


Multiple choice questions with ONE correct answer : 7. Let (1+ x)” = 2. "C, x", then value of 
( Questions No. 1-20 ) r=0 
1. Maximum value of the term independent of x in the ye a. İrrin10 — is equal to : 
10 R (1-/:107)” 
: . cosa : 
expansion of (x sina + , where oz € R , is: 
(a)1 (b) 2 
a 10! 10! see s. 
2 2 
(5!) 3260 S. Coefficient of x” in expansion of (1 + x + x? + x?H 
101 is: 
(c) Ox dı (a) 605 (b) 810 
6) (c) 990 (d) 1020 
2. Sum of the series , 25 + üc + x. “2507575 + a Ee : 
. 2 n+ 2 
—.. 9, If”C, = ə , then >("" is equal to: 
r —\ r—] 
(a) 220 4. oe (b) 297 a Oe r=2 
i (a) 2"*?-2 (b) 2"*?-n+1 
©) 2h ——. "Cro d) BRAC, (c) 4427-1)-n (d) 4(2" + 1)-2n 
3. Coefficient of x” in the expansion of the product 10 in 1 3° 7 . 
(1 4-.2x)5 (1 —x)” is: 10. yo 25. air yn ee oo | is equal 
(a) 172 (b) 171 ə 
o: 
(c) 170 (d) 160 
(a) nu (b) səb 
4. If the binomial coefficients of three consecutive terms 255 1023 
in the expansion of (1 + x)" are in the ratio 1: 7:42, 
then value of ‘n' is: (c) .. (d) .. 
511 2047 
(a)32 (b) 65 
- -—.. 11. The value of x > j."C; is equal to: 
O<i c /Sn 
5 5. 21 22 30 
5. Coefficient of x” in {a +x) +14 x)* to. +(1+x) ) (a) n(ön ep ited ayə 
is: 
© @43.2"? (d) n.2"3 
(a) 9 = aC (b) “ə = a OF ( ) 
(ece OC (d) °C, + °C. 2n 
i i : 12. Let ne N and (1-x-4x7)" = ıı. ; then value 
6. Let '° C, ea, , then sum of the series , ölü 
2n 
3a¢ —Taz +1147 -15az +.......+ 67a% , is equal to : of Yoy.@ is equal to : 
r=0 
(a)-35 a, (b) 70 a, (a) ağ (b) 3a, 
(c) 354, (d) - 704, (€) a, (d) 2a, 
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13 


14. 


15. 


16. 


17. 


18. 


19. 


Binomial Theorem 


. Let nel* -(1, 2} and the digits at the unit's place 


and ten's place of 3” are 9 and 0 respectively , then 
(n — 2) must be divisible by : 


(a) 16 (b) 6 
(c) 10 (d) 18 


Let T, denotes the r” term in the expansion of (1 +x)" 
and 7), is the only term which is numerically greatest 


exactly for three natural values of "x" , then ‘n' can be: 
(a)5 (b) 10 
(c)7 (d)8 


Let n,+n,=40, wheren,, n, € N and the value of 


n 


) "C,_,.?C, is maximum, then value of 7” must 


r=0 
be: 
(a) 25 (b) 15 
(c) 20 (d) 22 


Value of > "C, (Sin ax) is equal to : 


a=0 


nx 


x nx x 
(a) 2”.cos” —.sin — (b) 2”.sin” —.cos — 
2 2 2 


x 


(c) 2”*! cos” 575 doe 
2 2: 


@, "rg 5” 
2 2 


If [.] represents the-greatest integer function and 
a= (/3-42)": then value of a[a]+a —0” is equal 
to: 

(a)0 (b) 1 

(c)2 (d)-1 


For natural number m,n if 
(l-y)"(+ yy” =It+aytay' +... , anda, =a,=10 
then (m, n) ordered pair is : 

(a) (35 ,45) (b) (20 , 45) 

(c) (35 , 20) (d) (45 , 35) 


-5 
The coefficient of x? in deren | , where 
r=0 


|x|<1, is equal to: 


(a) -50 
(b) — 45 
(c) 50 
(d) 45 
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20. 


21. 


22. 


23. 


24. 


Let T, be the term which is independent of "cz “in the 


binomial expansion of SUL - 75. 
oa” of sa? 41)? 

then 7? is equal to: 

(a) 300 (b) 210 

(c) 420 (d) 500 


_ (0)” 


Let a, = , neN, and the value of a, is 


nl 
greatest , then : 
(a) n - 998 

(b) n — 999 

(c) n= 1000 
(d) n= 1001 


Let nel’, (5--3V3)7"" — o 8, where o is an 
integer and $ €(0 , 1), then: 

(a) (o 36)” is divisible by 27"*! 

(b) ağ 2/4)" 

(c) @ is divisible by 10 


(d) az is an odd integer 


= n-l 
Let A, - 2, "C,.cos (7) & B,=))"" c,0os{ i 
r=0 n 0 m 
1 
2 - —"”  , then which of the following 
r!(n-r)! 


statements are correct : 


(a) A, =2B,,, —. 
27 
(©) B, => (d) A, - -27 
ntl 1 + nt+m-1 
If S= = , where x € (“1 , 1) , then the 
m=1 


correct statements are : 
1 M yi 1 -1 
(a) coefficient of x” in $ is 2”*'—2” 


lim 2) 


2.1: +x 


(b) 


R ə (i+ x)" —(14+x)?"" 


(c) coefficient of x” in S is 2” 


(d) value of Y mı iz) is 1 
r=0 


Mathematics for JEE-2013 
Author - Er. L.K.Sharma 


25 


. Let T, denotes the rf" term in the binomial expansion 
of (1 +x)", where 7, and 7, are equal for at least one 
integral value of x , then value of ‘n’ can be : 


(b)7 
(d)8 


(a) 11 
(c) 12 


Assertion Reasoning questions : 
( Questions No. 26-30 ) 


26. 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. 
Select the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement | is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 
Statement 1 : Total number of distinct terms in the 
expansion of {(x ty yP4(x? + yy”) is 28, 


because 


Statement 2 : Total number.of common terms in the 
expansion of (x + y’?)4 and (x7 + y)” are 2. 


[ 27 ] 


e-mail: mailtolks@gmail.com 
www.mathematicsgyan.weebly.com 


27. 


28. 


29. 


30. 


Statement 1 : If the binomial expansion of 2 47 y 


contains only two rational terms , then value of ‘n’ can 
be 10 


because 


ü 


Statement 2 : The applicable natural values of 7 
are 6,8, 10, which are all even in nature. 


Statement 1 : The coefficient of term containing x° in 


23 
: 1 5 
2 46 
the expansion of t Ta +2] is “°C,, 


because 


Statement 2 : ” C, is maximum, if r is even natural 
2 
number. 


Let a,b,c denote the sides of a triangle ABC opposite 
to the vertices A , B and C respectively , then 
Statement 1 : 


Value of y "C,(a) 4by”".cos((n-r)A-rB) İS 


r=0 


equal to zero 
because 


Statement 2 : In any triangle ABC, 
(acos “b cos A)" £ c" for all ne R. 


Statement 1 : If “C,, is divisible by (18)" , where 


neN , then maximum value of n can be2 


because 


. oF n 
Statement 2: “"C, = — TI (2r -»} for all n € N. 
ni rel 
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Binomial Theorem 


Comprehension based Multiple choice questions 
with ONE correct answer : 
Comprehension passage (1) 
( Questions No. 1-3 ) 


Let fo z(1-kx4dx?f “aka Xt+ A? +...+4,"", 
and st b xb xass +B. 
where b, =1 V k2n,neN. Answer the following 


questions based on the given information. 


. If f (o) g (x + 1), then value of a, is equal to : 
(a) 2n+2 Co (b) 2n-1 C, 
(c) 2n+1 C, (d) 2n C, 


. In f (x) , if 7 is even positive integer , then value of 


{(a, “aşka, -a, +4, .. )? 4.(a, — a, ka, —a, ae y} 


is equal to: 
(a) 1 (b)2 
(c)0 (d) 4 


. In f(x), if n is positive integral multiple of 3 , then 


ca, . "C, is equal to: 


r=0 


(b). "Cə: 


OG, 


(a) "Cs 
© Cyr 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Let m, ne N and "S,, = Zər , if 
rl 


Pon) -m{(”) HU (“ny 


where əc, , then answer the following 
q 


questions. 


. Value of lim | is equal to : 


n-—oo n 


(a)0 
(c) 1/6 


(b) 1/7 
(d) 1/14 


5. 


6. 


Value of "S,+"S, is equal to: 


a) SPQ, n) 
(b) P(2,n) 


(©) =PQ.m) 


@) 2PQ.0) 


Value of "S,+3"S, is equal to: 


(a) P(3 , n)— 2P(2 , n) 
(b) PB , n) a 2P( , n) 
(c) P(3 , n)- 2P( , n) 
(d) PB, n) + 2P(2:, n) 


Questions vvith Integral Ansvver : 
( Questions No. 7-10 ) 


7. 


10. 
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2018 X)"=C + C,x+ Cə? +....C x", where neN , 


2 
= 540 , then value of n is equal 


r—l 


. Let the binomial coefficients of the 3" , 4", 5 and 6" 


terms in the expansion of (1 +x)! bea,b,candd 


respectively. If o , 8 are relatively prime numbers 


b* = 
5. , then value of (o —6) is equal 


and 3 = 
c” -bd Bec 


, Let n € N and”™'C, , <100+"'C,_, , then number 


of possible values of ‘n' is equal to .......... 


1 30 2 30 3 30 . 
If C C, + Cə — — “€. 18 
b 6... 3 “30 


equal to (102 +1)! , then value of "A ” is equal 
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Matrix Matching Questions : 
( Questions No. 11-12 ) 


11. Match the following columns (I) and (II) 


Column (I) Column (ID 
20 20 20 
(a) — — + c .. upto 21 terms. (p) 465 
30 30 30 
(b) . . . +.... upto 30 terms. (q) 0 
C, C, C, 
61 (19) 
10 A2 , 5 10242.) 1072 5 
(c) “Co +2 °C; 43 ÜC, +.... upto 11 terms. (r) sd) 
107 iy” 10 1 
Zu (ara) 11.21.23 


1 
(t) İ (1-7) gf 
0 


12. Match the following columns (1) and (ID. 


Column (1) Column (I) 
(a) Ifthe sixth term in the binomial expansion of (p) 5 
7 
= 1 
oxun. .AMP. 6) (q) 1 
s /5)ogs (387 +1) 
then values of 'x'scan be 
(r) 4 
(b) The second last digit of number 7”” is equal to 
(c) The coefficient of x" in the expansion of (1 + x?-x°)8 (s) 3 


is not divisible by 


(d) The positive integer which is greater than (] + 0.00001)!” (t) 2 


can be 
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Binomial Theorem 


1. (b) 2. (4) 3. (b) 4. (c) 5. (b) 
6. (c) 7. (c) 8. (c) 9. (c) 10. (b) 
11. a) 12. (c) 13. (c) 14. (c) 15. (c) 
16. (a) 17. (b) 18. (a) 19. (d) 20. (b) 
21. (b. c) 22. (a,c) 23. (b. d) 24. (c,d) 25. (a,b) 
26. (a) 27. (c) 28. (b) 29. (4) 30. (b) 

Co 
1. (©) 2. (a) 3. (b) x\ 5. (b) 
6. (c) 7. (8) 8. (2) ö Poe 10. (3) 
11, (a)>s 12. (a Rag Nd və” 
(b) p . 
(ər ) VY 
(a) >t : ov , 
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Chapt 


Exercise No. (1) 


Permutation & Combination 


Multiple choice questions with ONE correct answer : 


( Questions No. 1-20 ) 


1. The letters of the word "GHAYINT are permuted and 
all the permutations are arranged in a alphabetical 
order as in an English dictionary , then total number 
of words that appear after the word 'GHAJINI' is 
given by: 


(a) 2093 
(c) 2092 


(b) 2009 

(d) 2091 

. If John is allowed to select at most (n + 1) chocolates 
from a collection of (2n + 2) distinct chocolates , then 


total number of ways by which John can select at least 
two chocolates are given by : 


(a) (4)" 44.7""C_ —2n-1 
(b) 2(4)" +4.7""'C, -2n--3 
(6) 24)" =" =2n=3 
(d) 264)” 57” Ca 


1502 


. The coefficient of x in the expansion, of 


{a exe 32" (i- ie }, is 
(a) 2007 ome = aa Oo 
(b) 2006 Cl _ 2.5 
(c) 2007 Cass = a 


2007 2007 
(d) Cso1 . Cı 506 


4. X and Yare any 2 five digits numbers , total number 
of ways of forming X and Y with repetition , so that 
these numbers can be added without using the carrying 
operation at any stage , is equal to: 


(a) 45(55)* (b) 36(55)* 
(c) (557 (d)5165)" 


. A team of four students is to be selected from a total 
of 12 students , total number of ways in which team 
can be selected if two particular students refuse to be 
together and other tvvo particular students vvish to be 
together only , is equal to : 


(a) 226 (b) 182 
(c) 220 (d) 300 
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6. If the L.C.M. of "o “and 'B'is p?4573 


10. 


11. 


12. 


where 


D,q,r are prime numbers and a , $ € 7”, then the 
number of ordered pairs (a , 9) are: 
(a) 225 (b) 420 


(c) 315 (d) 192 


. Total number of non-negative integral solutions of 


18 € x, +x, +x, <20 , is given by: 
(b) 685 
(d)441 


(a) 1245 
(c) 1150 


. If Mr. and Mrs/Rustamji arrange a dinner party of 10 


guests and they are having fixed seats opposite one 
another on the circular dinning table , then total number 
of arrangements on the table , if Mr. and Mrs. Batliwala 
among the. guests don't wish to sit together , are given 
by: 

(a) 148 (8!) 
(c) 74 (8!) 


(b) 888 (8!) 
(d) 164 (8!) 


. If 10 identical balls are to be placed in identical boxes , 


then the total number of ways by which this placement 
is possible , if no box remains empty , is given by: 


(a) 210 (b) 11 (c)9 (d) 5 


Total number of ways by which the word 
"HAPPYNEWYEAR can by arranged so that all vowels 
appear together and all consonants appear together , 
is given by: 


(a) 12(71) 
(c)8 (7!) 


(b) 6(8!) 
(d)3 (8!) 
The number of seven digit integers , with sum of the 


digits equal to 10 and formed by using the digits 1 , 2 
and 3 only, is: 


(a) 55 (b) 66 (c) 77 (d) 88 


Let r bea variable vector and a =i+ j +k such that 
scalar values (4) ş (.7) and (r.) are positive 
integers. If r.a is not greater than 10 , then total 


numbers of possible r are given by: 


(a) 80 (b) 120 (c) 240 (d) 100 
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14. 


15. 


16. 


17. 


18. 


19. 


Permutation and Combination 


. Let three lines L,, A, , 2, be given by 2x-3y 2, 
4x+6y=5 and 6x+9y=10 respectively. If line Z, 


contains 2” different points on it, where r € (1 , 2 , 3), 


then maximum number of triangles which can be formed 
vvith vertices at the given points on the lines , are given 
by: 


(a) 320 
(c) 364 


(b) 304 
(d) 360 


Let function "f” be defined from set A to set B , where 
A=B={1,2,3,4}. If f(x) zx, where xe€A, 
then total number of functions which are surjective is 
given by: 
(a) 12 
(c)9 


(b) 10 
(d) 8 


Total number of five digit numbers that can be 
formed , having the property that every succeeding 
digit is greater than the preceding digit , is equal to: 


(b)°C, 
(d) "P, 


(a) ”P, 
(c) ə 


An n-digit number is a positive number with exactly 
n digits. Nine hundred distinct n-digit numbers are to 
be formed using only the three digits 2 , 5 and 7. The 
smallest value of n for which this is possible , is: 
(a)6 (b) 7 

(c) 8 (d) 9 


Consider n boxes; which are numbered by n 
consecutive natural numbers starting with the number 


m. If the box with labelled number k , k =m , contains 


k distinct books , then total number of ways by which 
m books can be selected from any one of the boxes , 
are : 


(a) "C 


mal 


(b) mmc 
m 


(c) "C 


mal 


(d) n+m əş 


Total number of triplets (x , y , z) which can be 
formed , selecting x , y , z from the set 


{1,2,3,4,.... 100) such that x € y € z , isequalto: 
(a) ma (b) il 
(c) ae OF (d) ia, 
Total number of ways in which a group of 10 boys and 


2 girls can be arranged in a row such that exactly 
3 boys sit in between 2 girls , is equal to: 


(b) 720(81) 
(d) 180(81) 


(a) 1440(81) 


(c) 10691) 
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20. 


21. 


22. 


23. 


24. 


25. 


Total number of ways of selecting two numbers from 
the set of (1 , 2, 3, 4, .... , 31} so that their sum is 
divisible by 3 is equal to: 


3n? —n 


(a) 3n7—n (b) 


Total number of four letters vvords that can be formed 
from the letters of the word "DPSRKPURAM, is given 
by 

(a) °C,.(4!) 

(b) 2190 


(c) Coefficient of x* in la +x+x7 ii + ey) 
(d) Coefficient of x” in EZ + x) (1+ (x+1)” ) 


Consider:Seven digit number x,x,x,x,....x, , where 
XX ,.. x, #0 , having the property that x, is the 
greatest digit and digits towards the left and right of x, 
are in decreasing order , then total number of such 
numbers in which all digits are distinct is given by: 
M cə, 16 90 

(63, Lə (d4)2.”C. PG, 


Consider xyz £ 24 , vyhere x, y , z €, then 


(a) Total number of positive integral solutions for 
x,y,z are 81 


(b) 


Total number of integral solutions for x , y, z 
are 90 


(c) Total number of positive integral solutions for 
x,y,z are30 


(d) 


Total number of integral solutions for x, y, z 
are 120 


If "C.,, =(m* —8).” İC, ; then possible value of ‘m' 
can be : 
(a)4 
(c)3 
Let 10 different books are to be distributed among four 
students A , B , Cand D. If A and B get 2 books each C 


and D get 3 books each , then total number of ways of 
distribution are equal to: 


(b) 2 
(d) -5 


(a) °C, (b) 25200 
10! 
12 05 
— ed) (21)” (39)? 
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Assertion Reasoning questions : 
( Questions No. 26-30 ) 


26. 


27. 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement | and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement | is true but Statement 2 is false. 

(d) Statement 1 is false but Statement 2 is true. 

Statement 1:If n,meJ*, then N - m. is 
(a0".0n) 

always an integral value 

because 


Statement 2 : “N” represents the total numbers of 
ways of equal distribution of (mn) distinct objects 
among ‘m' persons. 


Statement 1 : From a group of 5 teachers and 
5 students , if a team of 5 persons is to be formed 
having at least two teachers then total numberof ways 


be which team can be formed is given by ( . . ğ C3 ) 


{i.e., selection of 2 teachers from Sand3 more persons 
from remaining 8} 


because 


Statement II : The team may have 5 teachers , 
or 4 teachers and 1 student , or 3 teachers and 2 
students , or 2 teachers and 3 students. 
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28. 


29. 


30. 


Statement 1 : Total number of polynomials of the form 
x3 + ax’ + bx +c which are divisible by x? + 1 , where 


a,b,ce{l, 2,3,....10} must be 10 
because 


Statement 2 : value of 7” can be selected in 10 
ways from the set of first 10 natural number and 
a=c=l. 


Statement 1: If a , b e N and x — 7“.5” , where x 
and 7x is having 12 and 15 positive divisors 


respectively , then the number of positive divisors of 
5x is 16 


because 


Statement 2 : Sum of all the positive divisors of 
(o) (83? , where a,beN, is 


dd — ou - Br") 


l-a-B+ap 


equal to 


provided a and 6 are the prime 


numbers. 


Statement 1: Let A,,A,...,A,, be thirty sets each 
with five elements and 8, , B,,...,B, be n sets each 


30 n 

with three elements such that U A = U B,=S. If 
i=l i=l 

each element of S belongs to exactly ten of the A,’s 


and exactly nine of the B”s , then the value of nis 45 


because 


Statement 2 : “(Ua | x in(A,) , where n(A) 
i=l i=l 


represent the number of elements of set A. 
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Permutation and Combination 


Exercise No. (2) 


4. If y, — 14, then value of N is equal to: 


Comprehension based Multiple choice questions 
with ONE correct answer : (a) 90 (b) 112 


Comprehension passage (1) 
( Questions No. 1-3) 


Consider the letters of the vvord "MATHEMATICS" , 
some of them are identical and some are distinct. Letters 
are classified as repeating and non-repeating , such as 
(M , A , T) is repeating set of letters and 
{H, E,1I, C, S) is non-repeating set of letters , answer 
the following questions based on given information. 


. Total numbers of words , taking all letters at a time , 
such that at least one repeating letter is at odd position 
in each word is given by 


9! 11! 
(a) 8 (b) s 

91 111 91 
(c) ? (d) — 


. Total number or words , taking all letters at a time , in 
which no vowel is together , is given by 


di f Al Ne 4! 
(a) 007 Cy m (b) “ə ef =) 


ü 4) 
(7, (=) (d) ad 


. Total number of words , taking all letters at a time , 
such that each word contains both M's together and 
both T's together but both A's are not together , is 
given by 


8 111 10! 
(a) (*C;).7! o 
(c) 6(61) (d) 9(7!) 


Comprehension passage (2) 
( Questions No. 4-6) 


Let B,, B, and B, are three different boxes vvhich 
contains y, , y, and y, distinct balls respectively , 


3 

where y,>1 V /-(1, 2,3), ə =20 and 
i=l 

yə = yı +2. If total number of ways by which John 


can select exactly 2 balls from the boxes is 'V' and he is 
not allowed to select two balls from the same box , then 
answer the following questions 
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(c) 140 (d) 92 


. If N assumes its maximum value , then which one of 


the following is correct : 
(a) ¥,=y,=5 (b) y, =y,=8 
(c)y,=8 (d) y,=6 


. Maximum value of N is equal to: 


(a) 131 (b) 140 
(c) 132 (d) 130 


Comprehension passage (3) 
( Questions No. 7-9) 


Let A - 1/2,3.,4,.... ,n ) be the set of first r natural 
numbers , where $ c A . If the number of elements in 
set Sis represented by 7(S) and the least number 


in the set $ is denoted by S , then answer the 
following questions. 


. If any of the subset S of set A is having n(S)=r, 


where 1 € r € n , then maximum value of S . which 


min 


can occur is equal to : 


(a)r (b)n-r 
(c)n-r-1 (d)r+1 
. The number of subsets "S” with S =m and 


min 


n(S) =r , is equal to: 


(a) m(""C,) (b) "Cc, 


(c) n Cy (d) n-m C.4 


. Let n($) = r and S. =m, where r<n-—m, then 


min 


sum of all the S... for possible subsets "S" is equal to : 


min 


(a) mİ Fr zı 
(b) a(7"c,i) 
(6) Mth? nur ( də ) 


(d) m("™™C,_,)+n(""™"C, ] 
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Questions with Integral Answer : 
( Questions No. 10-14 ) 


10 


. Let "N” triangles can be formed by joining the vertices 
of a regular decagon in which no two consecutive 


vertices are selected , then value of cat is equal to 


13. 


the row of matrix is having all the identical elements. If 
the total number of arrangements are “VN” , then least 
prime number dividing the number ‘N'is equal to.......... 


Let P(n) denotes the sum of the even digits of the 
number ‘n’, for example : P(8592) =8+2=10, then 


gə 


11. Letin “C, number of ways four tickets can be selected rel : 
B value of of is equal to .......... 
from 35 tickets numbered from 1 to 35 so that no two 
consecutive numbered tickets are selected , then the 
. 14. Let 16 people are to be arranged around a regular 
value of 5) is equal fo .......... octagonal frame such that people can either sit at the 
B corner or at the mid of the side. If the number of ways 
in which the arrangement is possible is 2(151) , then 
12. Let all the letters of the word SACHHABACHHA be : 
: : value of "A." is equal to .......... 
arranged in a matrix of order 4x3 , and at least one of 
Matrix Matching Questions : 
( Questions No. 15-16 ) 
15. Consider a set “A” containing 8 different elements from which a subset 7P"is chosen and the set A is reconstructed by 
replacing the elements of P. From set A if another subset Q is chosen , then match the following columns for the number 
of ways of choosing P and Q in column (II) with the conditions.in column (I) 
Column (1) Column (ID 
(a) PQ contains exactly one element (p) 6561 
(b) Qis subset of P (q) 24 
(c) PUQ contains exactly one element (r) 256 
(d) PUQ=A (s) 17496 
(t) 2187 
16. Consider all possible permutations of the letters of the word ENDEANOEL. Match the statements in column I with the 


statements in column II. 
Column (1) 


(a) 
(b) 


in the first and the last positions 


The number of permutations containing the word ENDEA 


The number of permutations in which the letter E occurs 


(c) The number of permutations in which none of the letters 


D, L, N occurs in the last five positions 


(d) 


occur only in odd positions 
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The number of permutations in which the letters A, E ,O 


Column (ID 


(p) 120 
(q) 240 


(r) 840 
(s) 2520 


(t) 420 
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İANSVVERS, 

1. (c) 2. (d) 3. (dd) 4. (b) 5. (a) 

6. (c) 7. (d) S. (c) 9. (d) 10. (d) 
11. (c) 12. (b) 13. (b) 14. (c) 15. (b) 
16. (b) 17. (d) 18. (b) 19. (a) 20. (b) 
21. (b, d) 22. (a ,d) 23. (c,d) 24. (a,c ,d) 25. (b, d) 
26. (c) 27. (d) 28. (c) 29. (b) 30. (b) 

o 


1. (b) 2. (a) 3. (a) M 5. (c) 
əv | 


6. (c) 7. ©) 8. (d) w 
11.(8) 12.(2 € Pek one 14.(2) 
RAC ENTS 
15. (a) ə s id) oe x 
(b) p 9 


(€) — q 5. 
(d) 5p d)—q 


e-mail: mailtolks@gmail.com 1901 147 77. 


www.mathematicsgyan.weebly.com Author - Er. L.K.Sharma 


1. Let A, B, C be pair-wise independent events , where 
P(AABAC) “0 and P(C) 5 0, then . is 


equal to : 


(a) P(A) -- P(B) (b) P(A) -P(B) 


(c) P(A) -P(B) (d) P(A) -P(B) 


. If three identical dice are rolled , then probability 
that the same number appears on each of them is : 


1 1 
(a) 6 (b) 36 

5 i 
Orn (d) ie 


. If A, B, C are three mutually independent events , 


P(AUBUC) =38P(AUBNC) = 


where and 


— 1 =< — 
PLAZA P(A “C nB) 


is equal to : 
as 2 
€) 5 (o) 7 
1 1 
Gr Oz 


. An unbiased die is thrown and the number shown on 
the die is put for p” in the equation x” + px+2=0, 
probability of the equation to have real roots is : 


1 1 
(a) 3 (b) 2 
2 1 
(c) 3 (d) a 


. Minimum number of times a fair coin must be tossed 
so that the probability of getting at least one head is at 
least 0.95 is 


(a)4 
(c)6 


(b) 5 
(d)7 
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6. 


10. 


Probability 


Let ‘A’ and 2” be two events such that P(A) = 0.70 , 


P(B) = 0.40 and P(A “B) — 0.5 , then (| 


AUB 
is equal to: 
(a) 0.20 (b) 0.25 
(c) 0.40 (d) 0.395 


. Three numbers are chosen at random without 


replacement from (1 ,2,3,..., 10}. Probability that the 
minimum of the chosen number is 3 or their maximum is 
7, is given by: 
(a) 3/10 

(c) 11/50 


(b) 11/40 
(d) 27/40 


. Ifa, b,c, d € 10, 1}, then the probability that system 


of equations ax + by = 2; cx + dy = 4 is having 
unique solution is given by : 


5 
(a) 3 (b) 


co 1 və 


1 
(c) 1 dz 


. For a student to qualify , he must pass at least two out 


of the three exams. The probability that he will pass 


. 55 io 
the first exam is 5 , if he fails in one of the exams then 


1 
the probability of his passing in the next exam is a 


otherwise it remains the same. The probability that 
student will pass the exam is: 


4 3 
a) — = 
@ > Os 
1 3 
(©) — Gq 
4 4 
Let eight players P,P, , F, , ........ Py be paired 


randomly in each round for a knock-out tournament. If 
the player P wins if i 5 / , then the probability that 
player P, reaches the final round is : 


2 8 
(a) 35 (b) 35 


10 
(c) ii 


(d) none of these 
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12. 


13. 


14. 


15. 


Probability 
16. 


. Let John appears in the exams of physics , chemistry 
and mathematics and his respective probability of 
passing the exams is p, c and m. If John has 80% 
chance of passing in at least one of the three exams , 
55% chance of passing in at least two exams , and 35% 
chance of passing in exactly two of the exams , then 
p+c+m is equal to: 


Let one hundred identical coins , each with probability 
p" of showing up head are tossed once. If 0 < p< 1 
and the probability that head turns up on 50 coins is 
equal to the probability that head turns up on 51 coins, 
then the value of ‘p’ is: 


50 
(a) 101 


51 
(c) 101 


In a set of four bulbs it is known that exactly two of 
them are defective. If the bulbs are tested one by one 
in random order till both the defective bulbs are 
identified , then the probability that only two tests are 
needed is given by : 


(a) + 


. (b) 


t1— 


1 1 
(c) rl və. 


Let 3 faces of an unbiased die are red , 2 faces are 
yellovv and 1 face is green. If the die is tossed three 
times , then the probability that the colors red , yellovv 
and green appear in the first , second and the third 
tosses respectively is : 


1 1 
(a) 18 (b) 36 


7 1 
(c) ae (d) 9 


Let one Indian and four American men and their wives 
are to be seated randomly around a circular table. If 
each American man is seated adjacent to his wife , then 
the probability that Indian man is also seated adjacent 
to his wife is given by : 


1 1 
(a) = (b) 3 
2 1 
(c) = (d) 2 


[ 38 ] 


e-mail: mailtolks@gmail.com 
www.mathematicsgyan.weebly.com 


17. 


18. 


19. 


20. 


Let ‘A’ and 'B' be two independent events. The 


probability that both A and B happen is - and the 


probability that neither A nor B happen is - , then 
(3P(A) -4P(B)) may be 


(a) 1or0 (b) = or 0 


7 7 
c) 0or-— d) -— orl 
(c) 0 or (d) m or 


An urn contains 2 white and 2 black balls , a ball is 
drawn at random , ifit is white it is not replaced into the 
urn , otherwise it is dropped along with one another 
ball of same color. The process is repeated , probability 
that the third drawn ball is black , is: 


31 41 
(a) “0 ©) 20 


29 
c) — d) none of these 
(c) 30 (d) 
An»experiment has ten equally likely outcomes. 
Let A and B be two non-empty events of the 
experiment. If A consists of 4 outcomes , then 


number of outcomes that B must have so that 
A and 8 are independent , is: 


(a)2,4or8 (b) 3, 6or9 

(c) 4 or 8 (d) 5 or 10 

A fair die is tossed repeatedly until a six is obtained , if 
k" denotes the number of tosses required , then the 


conditional probability that ‘k’ is not less than six 
when it is given that ‘k’ is greater than 3 , is equal to: 


5 125 
(a) 36 (b) 216 
25 25 
(c) 36 (d) 216 


A box contain 15 coins , 8 of which are fair and the rest 
are biased. The probability of getting a head on fair 


: . 2001 2 : 
coin and biased coin is 2 and 3 respectively. If a 


coin is drawn randomly from the box and tossed twice 
, first time it shows head and the second time it shows 
tail , then the probability that the coin drawn is fair , is 
given by: 


5 9 
(a) 8 (b) 16 
3 5 
(c) 8 (d) ğ 
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22. 


23. 


24. 


25. 


. A person goes to office either by car , scooter , bus or 


1 2 1 
train probability of which being — , = »> and — 
7 7 7 7 


respectively. Probability that he reaches office late , if 


he takes car , scooter , bus or train is - i . ; 7 and ” 
9 9 9 9 


respectively. If it is given that he reached office in time 
then the probability that he travelled by car is : 


1 2 
(a) 7 (b) 7 


3 4 
(c) 7 (d) 7 


Let “X” be the integral values of x for which the inequ- 
ation x°-9x+18 <0 holds. If three fair dice are rolled 


together , then the probability that the sum of the 
numbers appearing on the dice is K , is given by: 


41 5 
(a) 216 (b) 74 

1 31 
(c) 74 (d) 216 


Let set “S” contains all the matrices of 3x3 order in 
which all the entries are either 0 or 1. If a matrix is 
selected randomly from set "S" and it is found that it 
contains exactly five of the entries as 1”, then the 
probability that the matrix is symmetric , is given by: 


63 3 
(a) 256 (b) 128 

2 7 
(c) 2 (d) 512 


Let two positive real numbers ‘x’ and 9" are chosen 


randomly , where x € [0 : 1 and ye [0 : 1] . The prob- 


1 
ability that x+y <1, given that x7+y* x 2 is: 


8+ z-8 
(a) 167 ©) z —16 
4-z r+2 
d 
o” urn 


Let a natural number “N” be selected at random from 
the set of first hundred natural numbers. The probability 


22 
that N+ = is not greater than 30 is given by: 


(a)0.01 
(c)0.25 


(b) 0.05 
(d) 0.025 
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26. 


27. 


28. 


29. 


For two events A and B, if °()=5 : 


A 1 
P(A) — (4) = A , then the correct statements are : 


(a) PiAnB)=2 (b) P(A UB) -.. 


8 
A) 3 B\ 1 
Cc P ——— d P — 5:5 — 
of wld 
Let A , B, C be three independent events , where 


3P(A) =2P(B) =4P(C) “1, then: 
(a) probability of occurrence of exactly 2 of the three 


5: 
events 1s —. 
4 


(b) probability of occurrence of at least one of the 


three events is - : 


(c) probability of occurrence of all the three events 


1: 
ws 
(d) probability of occurrence of exactly one of the 


three events is —. 
24 

Let a bag contain 15 balls in which the balls can 
have either black colour or white colour. If B, is 
the event that bag contains exactly n black balls 
and its probability is proportional to n? , and EF 
is the event of getting a black ball when a ball 
is drawn randomly from the bag , then : 


(a) 27 P(B,) =1 


n=0 


24 
(b) P(E) “al 


B 5 
dı pl 1-— 
ir. 


Let the events “A” and “3” be mutually exclusive and 
exhaustive in nature , then : 


(a) P(A) x P(B) 

(b) P(ANB) =0 

(c) P(A UB) = P(A) + P(B) 
(d) P(AUB) =1- P(A)P(B) 
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Probability 


. There are four boxes B,, 5, , B, and B,. Box B, contain 


i cards and on each card a distinct number is printed , 
the printed number varies from 1 toi for box B.. If 
a box is selected randomly , then probability of occ- 


urrence of box B, is given by m and if a card is 


drawn randomly from it then £ represents the event 
of occurrence of number i on the card , then : 


(a) value of P(E,) is 3 


. 1 
is — 
3 


B. 
(b) inverse probability of 2) 


2 


(c) conditional probability ea) is zero 


2 


(d) value of P(E,) is 7 


Assertion Reasoning questions : 
( Questions No. 31-35 ) 


31. 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. 
Select the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1-and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement | is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Statement 1 : Let any two digit number is raised with 
power 4K + 2 , where K € N , then the probability 


that unit's place digit of the resultant number is natural 
multiple of 3 is 1/3 


because 


Statement 2 : If any two digit number is raised with 


power 4K +2, KEN, then digit at units place can 
be 0,1,4,5,6,9. 
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32. 


33. 


34. 


35. 


Statement 1 : Let ‘A’ and 'B' be two dependent events 
and if {P(AUB)}’ = P(B), then least value of 


P(AUB) is 2sin (=) : 
10 
because 


A) P(AnB) m 
=——=— , where P(B) #0 


Statement 2: P| — — 
B P(B) 


Statement 1 : In a binomial probability distribution 
Bin, p =1/4) , if the probability of at least one 


success is not less than 0.90 , then value of 'n’ can be 


log , 12 
43 


because 
Statement 2 : In the given binomial probability 


distribution ‘n' is greater.than or equal to log , 10 
3 


Statement 1): Let A and B be any two events of a 


: 4 1 
tandom experiment, where P(A) = 5 and P(B) = 3 i 


> 


then the value of P(AM B) lies in m 3 


because 

Statement 2 : For any two events A and B , 
max (P(A) : P(B)) < P(AUB) <1 and 

P(ANB)< min { P(A) ş P(B)). 


4 
Statement 1 : Let an ellipse of eccentricity 5 be 


inscribed in a circle and a point within the circle be 
chosen randomly , then the probability that the point 


lies outside the ellipse is R 


because 


Statement 2 : The area of an ellipse of eccentricity €" 


is given by za’Vl—e’ square units , where "a" 
represents the radius of auxiliary circle of the ellipse. 
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Exercise No. (2) 


Comprehension based Multiple choice questions 
with ONE correct answer : 
Comprehension passage (1) 
( Questions No. 1-3 ) 


For a biased coin , let the probability of getting 


head be 3 and that of tail be R. If A, denotes the 


event of tossing the coin till the difference of 
the number of heads and tails become 'n' , 
then answer the following questions. 


. If n =2, then the probability that the experiment 
ends with more number of heads than tails , is 
equal to : 


3 4 
(a) 5 (b) 5 
5 4 
(c) 9 (d) 9 


. If it is given that the experiment ends with a head 
for n — 2 , then the probability that the experiment 
ends in minimum number of throws , is equal to: 


3 4 8 5 
(a) 5 0) 5 (c) n (d) 3 


. If E is the event that the last tvvo throws show 
either two consecutive heads or tails , then the 


value of f=) is equal to: 


n 


5 n 
1 b) 1-] = 
(a) (b) is) 


AY 
1-) — d)0 
(c) is) (d) 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Consider a bag containing six different balls of three 
different colours. If it is known that the colour of the 
balls can be white , green or red , then answer the 
following questions. 


. The probability that the bag contains 2 balls of each 
colour is : 


1 1 1 1 
(a) 10 (bz (c) 9 (d) 8 
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5. If three balls are picked up at random from the bag 


and all the balls are found to be of different 
colour , then the probability that bag contained 
4 white balls , is: 


7 1 
(a) 25 (b) 7 


1 
OG a, 


. If three balls are picked up at random and found to 


be one of each colour , then the probability that bag 
contained equal number of white and green balls is 
equal to: 


3 a 
(a) 14 (>) 10 

T 2 
(0) 53 (d) = 


Comprehension passage (3) 
( Questions No. 7-9 ) 


A fair die is tossed repeatedly until a six is obtained. 
If X denote the number of tosses required , then answer 
the following questions. 


. The probability that X = 3 equals 


25 25 
(a) 216 (b) 36 

5 125 
(c) 36 (d) 216 


. The probability that X x 3 equals 


125 25 

(a) 216 (b) 36 
5 25 
a dı 

€) 3 O a6 


. The conditional probability that X 5 6 given X > 3 


equals 
125 25 
(a) 216 (b) ə 
5 25 
sə də” 
36 6 
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10. 


11. 


12. 


15. 


Probability 


Questions with Integral Answer : 
( Questions No. 10-14 ) 


If the papers of 4 students can be checked by any one 
of the 7 teachers. If the probability that all the 4 papers 
are checked by exactly 2 teachers is P , then the value 
49P is equal to .......... 


A bag contain 3 black and 3 white balls , from the 
bag John randomly pick three balls and then 
drop 3 balls of red colour into the bag. If now 
John randomly pick three balls from the bag 
and the probability of getting all the three balls 


100 
of different colour is p , then value of ca D is.......... 


Let a cubical die has four blank faces , one face marked 
with 2 , another face marked with 3 , if the die is rolled 
and the probability of getting a sum of 6 in 3 throws is 


432 
p , then value of = p is equal to .......... 


13. 


14. 


There are two parallel telephone lines of length / — 10m 
which are 3m apart as showin figure. It is known 
that there is a break in each of them , the location of 
the break being unknown , if the probability that 
the distance "R" between the breaks is not larger 


25 
than 5mis p, then a? İŞ 


0y— “102 — —əlo” 


A person vvhile dialing a telephone number forgets the 
last three digits of the number but remembers that exactly 
two of them are same. He dials the number randomly , 
if the probability that he-dialed the correct number is 
P , then value of (1080P) is:......... 


Matrix Matching Questions : 
( Questions No. 15-16 ) 
Consider a cube having the vertex-points A , B,C,D,E,F,G, and H. If randaonly three corner points are selected 
to form a triangle then match the following columns for the probability of the nature of triangle. 


Column (1) 


(a) Probability that the triangle is scalene 


(b) Probability that the triangle is right-angled 


(c) Probability that the triangle is isosceles with exactly 


two equal sides 


(d) Probability that the triangle is equailateral 


— 
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Column (ID 
6 
(p) 7 
4 
(q) 7 


() 
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16. Five unbiased cubical dice are rolled simultaneously. Let m and n be the smallest and the largest number appearing on 
the upper faces of the dice , then match the probabilitiy given in the column II corresponding to the events given in the 


column I: 
Column (I) Column (ID 
2) 
m 3 as 
(a) m (p) 4 


5 5 4 
oo ə Eİ:67-9 
u7 
5 5 
(6) 2<m<4 6) (2) -(3) 


28 71) 
(d) m=2andn=5 (s) (5) -İz) 


zı aa LLL Rada,“ X ə ” an ka dua rer 
e-mail: mailtolks() gmail.com 1431 Mathematics for JEE-2013 


www.mathematicsgyan.weebly.com Author - Er. L.K.Sharma 


Probability 


1. (c) 2. (c) 3. (c) 4. (c) 5. (b) 

6. (b) 7. (b) 8. (b) 9. (b) 10. (d) 

11. (a) 12. (c) 13. (d) 14. (b) 15. (c) 

16. (c) 17. (d) 18. (d) 19. (c) 20. (b) 

21. (a) 22. (c) 23. (c) 24. (b) 25. (a) 

26. (b,c ,d) 27.(a,b,c,d) 28. (a, b,d) 29. (a,b,c) 30. (a, b,c) 
31. (d) 32. (a) 33. (a) 34. (a) 35. (b) 


İANSVVERS, 


OY o? 

1. (b) 2. (d) 3. (a) (c) 

6. (a) T 07 ete 10. (6) 

11. (9) “3 9 oo 1 (8)° : 14.(4) 
ətə 

oo 


(c)>p (c)>r 
(d)>r (d)>q 
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1. Let A= ba, | 


iə 5 ay = sin” (i— /) , then 


(a) det (A) = sin 1 
(c) det (4)50 


(b) det (A) =0 
(d) det (A) <0 


cosa —sina 
. Let A= 


. , then A+A’ =/ if the 
sing COsSa 


values of "o: ' belong to: 


(a) uu. (b) .-... 


(c) Qnsrt sne! (d) ıı 


“Let A =[4; | = [by |, and C “İci |, be 


three matrices , where det(A) = 2 and bi , Cı are the 


3x3” 


corresponding cofactors of ay and 2, respectively , 


then det(2ABTC) is equal to : 


10 10 

a) 27 "c, o) 22 c, 
rel rel 
11 11 

© > °C @) yn 
rcl rl 

= [a lee 


a, = 21° +ij uu sin2(i— /) , where 1.1 


, Let be a matrix for which 


represents the greatest integer function , then 
trace(A) is equal to : 


(a) 420 
(c) 410 


(b) 400 

(d) 500 

. Let "S" be the set of all 3x3 symmetric matrices for 
vvhich all the entries are either 1 or 2 , if five of these 
entries are 2 and four of them are 1 , then n(S) is equal 


to : (n(S) represents the cardinal number of S ) 
(a) 10 (b) 12 


(c)20 (d) 18 
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10. 


. Let A=[ay |, 3 where aş = Ae] . 


. Let A=|a; | 


Matrices 


. If A and Bare two square matrices of order nxn and 


AB=B,BA=A, then A? - B? — 27 holds true for the 
condition : 


(a)|A|=|B|=0 
(c)|A| # |B] 0 


(b)|A|=|B| z 0 


(d) İA land | B| are non-zero 


min{i, /): iz / 


2 


and [.] represents the greatest integer function , then 
det{adj(adj(A))} is equal to : 


(a)5 (b) 25 
(c) 625 (d) 125 


. Total number of matrices that can be formed using 


all the seven different one digit numbers such that 
no digit is repeated in any matrix , is given by : 


(a) 71 (b) (7) 7 
(c)2(7!) (d)7(7!) 


and B= [i | be two matrices 


3x3 3x3 


and o, 8 ,e (1,2,3) , then which one of the following 
is always true : 


3 


3 
@ > da¢ban = > Gap Ppa 
zı B=l 


3 3 
(b) > 40¢-bpq € > ,4ap Boa 
Bal Bal 


a=l\ gel 


oS Srotn) 3 Soe] 


(o) yim .X 


3 
a=l 


bəra 


B=l 


Let "o ' be the non-real cube root of unity , where 


o 0 0 

A=|0 o Ül, then A?” is equal to: 
0 0 @ 

(a)A (b) -4 

(c)0 (d) 7 
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Matrices 


1 1 
d B= : 
bi) 


where C = ABA’, then A7 C?Ü19A is equal to: 


İL Let ə” 7: . 


— sin(zr / 6) cos(z 76) 


İ1 2010 
(a) 0 1 


ayo. <i 
2) və/ | 


| 20101 


| 3/2 7 


1 —l 


dı |! 7 


0 2010 


12. Let a,=k(®C,) and £, -(2-k)”C,, and 


a, 0 R p 0 
A, — . f A, — ; then value of 
ı ə i ə : . 


kel 


(p + q) is equal to: 


(a) 1020 (b) 508 
(c) 204 (d) 420 
1 0 0 
13. Let A=)0 1 1) and 6A'=A?+pA + q/, then 
0 2 4 
(2p + q) is equal to: 18. 
(a) 0 (b) -1 
(c) 1 (d) 2 


a 
14. If matrix A —İ p a İ, vvhere a,b,c €C, abc=1 


b 


So & 


Cc 


and AA’ = 7, then a” 4-5” +c° is equal to: 
(a)0 (b)a bac 
(c)3 (d)3+atbt+c 


19. 


15. Let A=[a;|,, represents a matrix and 
x 


(-1) "daş HD ag 4 “ay =0 forall i,j,k 
belongs to {1,2,3},then ‘A’ is: 

(a) symmetric matrix. 

(b) singular matrix. 

(c) non-singular matrix. 


(d) orthogonal matrix. 
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16. 


17. 


Multiple choice questions with MORE than ONE 


correct answer : ( Questions No. 16-20 ) 


Let 9 €[0, 27), 6e[2 4] and 
6 3 
sing sin@ cos6 
A z-sin6 -sinğ 1 1, then 
cos6 1 sing 


(a) det (A) is independent from 9. 
(b) det (A) is independent from 6. 


(c) det (A) € zə 3 RI 


(d) det (A) el-1 , 11. 
min(i , /),iz / 


Let Azla lə: where a, = Ae] ıı 
10 1” 


If a, Yepresents the element of i row and /" column 
in matrix A”, then: ([.] represents GIF). 


(a) det (A) =0 

(b) det (A) =4 

(c) Ais symmetric matrix 
(d) 77(A) =0 


sin0 icos@ 


Let A(g ) . , where i” — —1 , then 


icos9 sin 
(a) A(0) is invertible V 6 € R. 
(b) Inverse of A(@) = A(-0). 

(c) Inverse of A(9) = A(z -0). 


(d) A(9) + A(z + 8) = O,,,. 


431 
ə ə 11 
Let P= 2 2 and A= , then 
a Ae se 
2 
a) (any -iL TY 
a = 
0 1 


(b) Matrices A and P both are orthogonal matrix 
(c) IfA"=/+nB, then det (B) -0 
(d) detladi (adi (2AP))) z4 
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20. Let matrix AA" be singular matrix , and 6 €[0, z]. 


1+sin°@ cos”0 4sin 40 
If A=] sin”9 1+cos*@ 4sin4@ |, then 
sin” 9 cos”0 14-4sin49 

possible values of "9 " can be: 

70 11r 
a) — b) — 
(a) 24 (b) 24 

237 197 
c) — d) — 
€) 24 @ 24 


Assertion Reasoning questions : 
( Questions No. 21-25 ) 


21. 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement | is true but Statement 2 is false. 
(d) Statement 1 is false but Statement 2 is true. 
1 0 
Statement 1 : Let A= i and A? — 3A — 27 , then 
A5 x 255A — 256 I, 


because 


1 0 
Statement 2: A” = 
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22. Let A and 8 be two square matrices of order 3 , and "O" 


23. 


24. 


25. 


represents the null matrix of order 3x 3. 


Statement 1 :If AB=0, and A is non-singular matrix , 
then matrix B is necessarily a singular matrix 


because 


Statement 2 : Product of two equal order square 
matrices can only be zero matrix if both the matrices are 
not non-singular matrices. 


Let A be a 2x2 matrix with real entries , and 
satisfy the condition A? =/ , where ‘7’ is unit matrix 
of order 2. 


Statement 1: If A#J and A s- -/ , thendet(A) =-1 


because 


Statement 2 : If “A z 7 , then Tr(A) #0 


Let A? — 0 and A” z 7 for all 
ne1 .,2, 3,4), then (/-Ay -A“HALEA?LEA-I 


Statement 1 : 


because 


1— 
Statement 2 : 1 xx” Ex” dx” -İ 


x#1. 


Let A and B be square matrices of order 3 , where 
A= [ a, İL $ ay = sin” ( — /). 

Statement1 : If n=7!,then B” A”B is skew-symmetric 
matrix 

because 


Statement 2 : determinant value of skevv-symmetric 
matrix of odd order is alvvays zero. 
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Matrices 


aa 0 0 
5. Let o, $ , y € R andmatixQ=| 0 Bb 0 
0 0 yc” 
Comprehension passage (1) 
( Questions No. 1-3 ) If "Q"is orthogonal matrix then maximum number of 


ordered triplets (o , 9 ,y ) which are possible is given 
Let “S” be the set of all 3x3 symmetric matrices all of by: 
whose entries are either 0 or 1. If five of these entries 


are | and four of them are 0 , then answer the following (a) - 
questions. (c)2 (d)6 
.......... 6. If k= 7; then number of positive integral 
(a) 12 (b) 6 (abc) 
(c)9 (d)3 solutions for the equation xı .x, .x, =k , is equal to: 
1 2 
2. The number of matrices A in ‘S’ for which the system wis ə 
(c) 36 (d) 72 
x 1 
of linear equation A} y |=] 0] has aunique solution, Comprehension passage (3) 
z 0 ( Questions No. 7-9 ) 
ə. 10 0 
(a) less than 4 Let A=|2 1 Ül, and R,,R,,R, be the row 
(b) at least 4 but less than 7 3 2 1 


(c) at least 7 but less than 10 matrices satisfying the relations , R,A=[1 0 01, 


(d) at least 10 
R,A-İ2 3 Ül and R,A=[2 3 Il. If Bis 
3. The number of matrices A in “S" for vvhich the system square matrix of order 3 with rows R.R en 
7 1 answer the following questions. ı 
of linear equation Al y | =| Ol is inconsistent , is 7. The value of det(B) is equal to : 
5.0 (a)-3 (b) 3 
(a)0 (b) more than 2 (c)0 (d) 1 
(c)2 (d)1 


S. Let C = (2A'™.B?) — (A””.B") , then value of det(C) is 
Comprehension passage (2) equal to : 


( Questions No. 4-6 ) (a)27 (b) -27 


For a given square matrix ‘A’ , if AA7 — ATA =7 holds (c) 100 (4) -100 
true , then matrix is termed as orthogonal matrix. 
9. Sum of all the elements of matrix B is equal to : 


(a)8 (b)0 
(c)5 (d) 10 


If a,b,ce R and matrix ?” is orthogonal , where 


O a a 


P=|2b b -b ,then answer the following 


c -¢ ¢ Questions with Integral Answer : 
( Questions No. 10-13 ) 


questions : 
4. If square matrices of order 2 is formed with the entries 1 1 3 
0,a,bandc, then maximum number of matrices which 10. Let matrix A=| 5 2 6 |, then the least positive 
can be formed without repetition of the entries , is equal — -1 -3 
to: 
integer 'K’ for which AF becomes null matrix , is equal 
(a) 840 (b) 24 (c) 256 (d) 192 ie 
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11. Let A= [ a; | where | A | = 2 and B= [ >; | 13. Leta,x, y € R , and matrices A , B and C be defined 
Sana? Ü 


4x4” 
If b.is the cofactor of a. , and AB7 — C , then sum of oily 1 
ij Ü A= |x| . : B= and 


diagonal elements of matrix “C”is equal fo .......... = 2 


x ~y 


12. Let a , x, ye R, where x+y =0, and the system of 


2 
5 ə C= oe . If the matrix equations AB = C is having 
equations is given by : 1 


2x? —2ay” xi (a . 0)” only one solution , then total number of possible 
y B 1 value(s) of "a" is/are .......... 


If the system has at least one solution , then number of 
possible integral value(s) of ‘a’ is/are .......... 


Matrix Matching Questions : 
( Questions No. 14-15 ) 


1 4 5 
14. Let A=| € 8 8a —6 | , then match columns (I) and (II) for the values of @ and the rank of matrix “A” 
l+a’ 8a+4 20421 


x? + axy xy 


Column (I) Column (ID 
(a) If @=2, then rank of matrix A is: (p) 1 
(b) If @=—1, then rank of matrix A is: (q) 2 
(c) If ae R-12) , then rank of matrix A can be: (0 3 
(d) If a=4, then rank of matrix A is: (s) 0 


15. Match columns (I) and (II) 
Column (I) Column (ID 


(a) Let A= Lagi and B= LA , if (p) 0 


3x3 


k,|A|+k,|B|=0; where |A| # 0, then (R, iç) is 


(b) Maximum value of third order determinant if each of its (q) 4 
entries are either 1 or—1 , is 


1 cosa cos $ 0 cosa cos 
(c) If | cosa 1 cosy |=|cosa 0 cos8 (r) 1 
cos 6 cosy 1 cos ğ cosy 0 


then cos” o 4- cos” 8 4-cos” y is equal to: 


xax xıl x-—2 
(d) 12x743x-1 3x 3x-3]=Ax+B where AandB (s) 2 
x? 42x43 2x-1 2x-1 


are determinant of 3x3 , then (A + 28) is equal to 
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Matrices 


1. (b) 2. (c) 3. (c) 4. (c) 5. (b) 

6. (d) 7. (c) 8. (c) 9. (c) 10. (d) 

11. (a) 12. (b) 13. (b) 14. (d) 15. (b) 

16. (a,c) 17. (b,c,d) 18. (ac ,d) 19. (a,c,d) 20.(a,b,c,d) 
21. (d) 22. (a) 23. (c) 24. (b) 25. (d) 


1. (a) 2. (b) 3. (b) 4. (d) 5. (b) 
6. (c) 7. (b) S. (b) 9. (c) 10. (3) 
11.(8) 12.(3) 13.(1) 
14. (a) 5p 15.(a)> p 

(b) — q (b) — q 

(c) 5 q,r (c) “r 

(d) o r (d)—> p 
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1. If system of equations : 4x + 5y-—z=0, x-y-4z=0 
and (K + 1) x + (2K — 1) y+ (K-4) z=0 have non- 
trivial solution , then : 


(a) K=3 (b) K=0 


(c) K-3or0 (d) KER 
. Let (x, y, z) be points with integer co-ordinates 
satisfying the system of homogeneous equation : 
3x-y-z-0 
-3x+z=0 
-3x+2y+z=0. 
Then the number of such points for which 
X? xy? E z? <100 are: 


(a) 6 
(c) 10 


(b)5 
(d) 7 


1 sin 0 1 
. If 69 el0 , 2r) and A=] —sin0 1 sin6”1 ; 
-1, -sin@» 1 
then det (A) lies in the interval : 
(a) 12, 41 (b) IZ, 31 
(c) [1,4] (d) (2, 4) 
. The existence of unique solution for the system of 


equations ,x +y+z=p,5x-—y+qz= 10 and 
2x + 3y—z=6 depends on: 


(b) ‘g' only. 
(d) neither ‘p' nor q” 


(a) ‘p’ only. 
(c) p"and /z” both. 


2 1 0 
5. Let f(x) -İ —3 2 —l İ,vvhere [.] 
x|x| tan”İx sin zİxl 


represents the greatest integer function , then 


2 
İ fGödx is: 
x. 


(b) sin?2 + sec 1 


(d) cos 2 4-1 — 2 cos?1 


(a) 2 cos?1 


(c) 1 4. cos 2 — 2sin?1 
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6. 


8. 


10. 


Determinants 


Let f (x) , g(x) and h(x) be cubic functions of x and 
fix) Ff") FO) 


P(x) =| g(x) g"(x) g(x) |, then 
Aix) h"(3) h(x) 
(a) @"(x)=2. 


(b) graph of 6 (x) is symmetric about origin. 
(c) graph of 6 (x) is symmetric about y-axis. 


(d) 6 (x) is polynomial of degree 3. 


. Let Py -a* +b*, where K€ N & (a+b) = 2ab =4, 


30 DER 1+P, 
then value of? 155 1+P, 1+P, | is equal fo: 
1+P, 1+P 1+P, 
(a) 4 (b) 0 (c)8 (d)2 


Let oz , 9 and y be internal angles of a triangle , 


—2 cosy cos 
then minimum value of | cosy -l1 cosa İ is 
cos 2 cosa —l 
equal to : 
(a) 0 (b) 1 (c)-1 (d)2 


. Let a, $ , y and 6 be the positive real roots of the 


equation x” — 12x" + px? + qx + 81 = 0 , where 


a py 
p.qéR’, then value of B y a İisequal to : 
y a $ 
5 9 
a) — b) —— 
(a) 5 (b) 2 
3 
(c) “ə (d) none of these 


Let set “S” consists of all the determinants of 
order 3x3 with entries zero or one only and set 'P’ is 
subset of “S” consisting of all the determinants with 
value 1. If set "Q” is subset of “S” consisting of all the 
determinants with value —1 , then: 


(a) n(S) =n(P) + n(Q) (b) n(P) =2n(Q) 
(c) n(P)=n(Q) (d) PUQ=S 
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Determinants 


11. Let "M" be a 3x3 matrix , where MM! =I and 
det (M)=1, then: 
(a) det(M -1) #0. 
(b) det (MV — J) is always zero. 
(c) det (M+ 2) =0. 
(d) det (M + J) is always zero. 
x-3 x+4 3x 
12. Let px" qx” +r 4sx+ta|x74+3x x-l x43 
xol —2x x-4 
be an identity in x , vvhere p , q , r, s and f are 
constants , then (q + s) is equal to: 
(a) 52 (b) 51 (c) 50 (d) 102 
13. Let A, B and C be the angles of a triangle , where A, 
tan A 1 1 
B,C z z , then the value of 1 tan B 1 
1 1 tan C 
is equal to: 
(a) 0 (b) -1 (c)2 (d) -2 
14. Let a, = x iz y, i+ Zk, where r= 1 , 2, 3 be three 
vectors and İla, ler , G@.d, =d).4,=4,a,=1, 
Xoy q 
then value of | x. yə zə | isequal to.: 
X3 V3 23 
(a) +4 (b) 424/6 
(€) 462 (4) +6 
140 l+ax 14x? 
15. Let f(x) - 11: 14+fx 1::6x? |; then f (x) is 
l+y 14-yx l+yx? 
independent of : 
(a) o and $ (b) 2 and y 
(c) o and y (d) a, 6 and y 
16. If a homogenous system of equations is 


represented by: ax+by+cz=0 , bx+cy+az=0 


and cx+ay+bz=0, and infinite ordered triplets 


(x, y, Z) are possible without any linear constraint , 
then 


(a) a+b+c #0 and a? +b’ +c =ab+be+ca 
(b) a+b+c=0 and a? +b? +c’ #abt+be+ca 
(€) at+b+c#Oand a? 45? +c? ¢ab+be+ca 


(d) a+b+c=0 and a? +b? +c? =ab+bc+ca 
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17. 


18. 


19. 


20. 


21. 


22. 


If a determinant is chosen at random from the set of all 


determinants of order 2x2 with elements zero or one 
only , then the probability that the value of determinant 
chosen is non-negative is equal to : 


3 5 
3 13 
(c) 8 (d) m 


Let a, $, y be non-zero real numbers , then system 


2 2 2 
of equations in x , y and z , (00. : 
o 6” y 
2 2 2 2 2 2 
2 and a+ şeir 5 has 
o 5 y b 


(a) no solution. 

(b) unique solution. 

(c) infinitely many solutions. 
(d) finitely many solutions. 


The number of values of “X” for which the system 
of equations 
(2K +1)x+(3K+l)y+K+2=0 and 
(5K+1)x+(7K+ ly+4K+2=0 
is consistent and indeterminate is given by : 


(a)0 (b) 1 
(c)2 (d) infinite 


If the system of equations ;2x+ y-3=0,6x+ky-4=0 
and 6x + 3y — 10 = O is consistent , then 
(a)k=1 (b) k=3 


(c)k=1or3 (d) keğ 


Let a, b, c be non-zero real numbers and function f(x) 


dq” x” ab ac 
is given by ab bax bc , then f(x) 
ac bc crx 
is divisible by : 
(a) x (b) x” 


(c) x? — a? — b? — c? (d) x? “a? 4 b? 4.c? 


System of equations: x+3y+2z=6 , x+Ay+2z=7, 
x+3y+2z= HM has: 

(a) Infinitely many solutions if 2 £ 4 , zı — 6. 

(b) No solution if 7=5 , w=7. 

(c) Unique solution if A — 5, uz “7. 

(d) No solution if A “3, w=S. 
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23. Consider the system of linear equations in x, y, z: 
2x+7y+7z=0 

(sin30)x-y+z=0 

(cos 20)x+4y+3z=0 


If the system has non-trivial solutions , then angle "9" 
can be: 


25 177 
4 2 
(c) 4x (d) 6 


24. Let determinant D”" is having all the elements as either 
1 or—1. If the product of all the elements of any row or 
any column of 'D'is negative , then it is represented by 


'D,,'. If the order of ‘D'is 3x3 , then: 
(a) minimum value of D, is —2. 

(b) minimum value of D,, is —4. 

(c) total number of D, is 16. 

(d) total number of D, is 32. 


25. Let f (x) be real valued polynomial function , and 


1x x 
x 2 xlİexf (x)- f(x), then 
x x 3 


(a) İ fod =0 


(b) | f(@)dx=0 


(c) y= f(x+2) is odd function 
(d) y=| f(@)| is symmetrical about line x-2 = 0 


Assertion Reasoning questions : 
( Questions No. 26-30 ) 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement | (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement | is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 
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26. 


27. 


28. 


29. 


2K 
Statement 1 : Let a, — cos di 


2K 
+isin 7 for all 


a a a, 
K eV , then value of determinant |a, a, @, | is 
a, A, Ay 


Zero 


because 


9 
Statement 2: a, =0 


Kel 


Let f(x), g(x) and h(x) be the polynomial functions 
of degree 3 , 4 and 5 respectively , where 


f(@) g(@ hi) 
ö(x) “İl f(x) g(x) hVx) | and Ge R. 
fv) gO) h"(@) 


Statement 1 : $(4).18 divisible by (x 0)” 
because 


Statement 2: 6(6) — 6 (9) =0 


Let $ “A, , A, , A, ,.... , A, ) be the set of 3x3 
determinants that can be formed with the distinct non- 
zero real numbers A, 14, ,4,, + Ay, where repeatition 
of elements is not permissible , then 


Statement 1: A (80 
i=l 
because 


Statement 2: 7 


a 


1 1 1 


Let f(x)=] sin2x sin4x sinöx 


cos? 2x cos” 4x cos? 6x 


Statement 1:16 xeİ0, =), then number of 


solutions of the equation f (x) =0 are five 


because 


Statement 2 : | 3 sin 7x |—x =0 is having five solutions 


if xe R”. 
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Determinants 


30. Let ‘A,’ represents the number of positive integral Statement 1: Value of A =0 
solutions of x+y+z=r , where re N-İ(I, 2}, because 
A, Au Anns Statement 2 : In a determinant if any tvvo rovvs or any 
and A=| A A A two columns are identical , then determinant value is 
ral rı2 1T+3 zero. 
Azə A..3 A, 
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Exercise No. (2) 


Comprehension based Multiple choice questions 
with ONE correct answer : 


Comprehension passage (1) 
( Questions No. 1-3 ) 


Let y f(x) be quadratic function , and 


4a” 4a 1 fCD 3a” +3a 
4b” 4b 11 fd) |=| 3b? +3b). 
4c” 4c 1 fQ) 3c’ +3¢ 


If a, b and c are distinct real numbers , and maximum 


4. Matrix addition for B,+ B,+B,+...+B,,. is equal to: 


(a) 100 B, (b) 99 B, 
(c)99 1, (d) 98 7, 
. Let M AB, + A?B, + A°B} +...A' Biy , then det (M) 
is equal to: 
(a) 100 (b) -100 
(c)0 (d) 1000 


. For a variable matrix X. the matrix equation AX = C, 


value of £ (x) occurs at point "V” , then answer the vvill have : 
follovving questions. (a) Unique solution 
1821 (b) No solution 
1. Let A-lal la, -r, i) V i=j and (c) Finitely many solutions 
a“ 3 (d) Infinitely many solutions 


a, =0 for all iz / , then det (A) is equal to: 
Questions with Integral Answer : 
( Questions No. 7-10 ) 
l¢a ab arc 


7, Ifa,b,cel” and| ab” 14b b?c |=11, 


(a) 0 (b) 2 (c)-l (d)-3 


2. Let ‘A’ is the point of intersection of y= f(x) with 


x-axis and point B(a , f(a@))is such that chord AB 


subtends a right angle at "V” , then area 
(in square units) enclosed by f(x) with chord AB is: ac? bc? 143 
(a) 250 (b) 125 then total number of possible triplets of (a , b , c) 
3 3 is/are.......... 
75 301 
(c) a (d) 4: 2cos” x sin2x -—sinx 
i 8. Let f(x)=| sin2x 2sin” x cosx |, and 
3. Let g(x) = Fam V xe (“2 , 2), then total number sin x —CcOos x 0 
x 


z/2 
of points of discontinuity for y -İgCəl in [= i {f(x)+f'@} dx , then the least integer just 
0 


İ-v3 , vəl are given by : ([.] represents G.LF. ) greater than 7” is equal to .......... 


(a) 4 (b) 6 (c)8 (d)2 1274 
9. Let U,= İ Hala , then value of 
Comprehension passage (2) o \ 1-cos 2x 


( Questions No. 4-6 ) 


U, U, U, 
. 20.5: U, U, U, İ isequal to .......... 
Consider the matrices, A=|-1 3 41], 255 
1 -2 -3 
10. Consider the system of equations : 
—4 zı = 
Ax+(sina)y+(cosa)z=0 
C ei 1 |,C, =| 0 | and C, =} 1 : 
‘i 4 : 4 x+(cosa)y+(sina)z =0 


x—(sina)y+(cosa)z =0 
Let matrix B, of order 3x3 is formed with the column 


: If A and q@ are real numbers , and the system of 
vectors of the matrices C, , C, and C, , and 


equations has non-trivial solutions , then number of 
integral values of A vvhich are possible for different 
questions : values of q are .......... 


Bz =adj(B,), ne N , then answer the following 
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Determinants 


Matrix Matching Questions : 
( Questions No. 11-12 ) 


11. Let f (x) be polynomial function having local minima at x = 2 and f (0) = 2f (1) = 2. If for all 


2ax 2ax-1 2ax+b+1 
xeR,  f(x)- b bal =] where ‘a’ and ‘b' are some constants , then match the 


2ax+2b 2ax+2b+1 2ax+b 


following column (1) and II. 


Column (1) Column (ID 
(a) Value of (a+b) (p) 1 
(b) Value of f(5) (q) 0 
(c) Number of solutions for 4 f (x) =| x-1| (r) -1 
(d) lim (£2) ” (s) 2 
xo\ x +] 


12. Consider the system of equations : 


Kxt+y+z=l 
x+Ky+z=K 
xty+Kz=K? 


Match column (I) and (I) for the values of 'K' and the nature of solution for the system of equations. 


Column (1) Column (ID 
(a) If K =1, then system of equations have (p) Unique solution. 
(b) If K #1, then system of equations may have (q) Infinitely many solutions. 
(c) If Ke R-İ(, —2}, then system of equations have (r) No solution. 
(d) If K e{1,-—2}, then system of equations may have (s) Finitely many solutions. 
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1. (d) 2. (d) 3. (a) 4. (b) 5. (d) 

6. (c) 7. (c) 8. (c) 9. (d) 10. (c) 
11.(b) 12. (b) 13. (c) 14. (b) 15. (d) 

16. (d) 17. (d) 18. (d) 19. (c) 20. (d) 

21. (a, d) 22. (a,b, d) 23. (a,b,c) 24. (b, c) 25. (a ,c,d) 
26. (b) 27. (a) 28. (b) 29.(b) 30. (d) 


İANSVVERS, 


1. (a) 2. (b) 3. (b) a 5. (c) 


— 7. (3) 8. (4) ö 10. (3) 
1. @> i naa setae 
ov 


(d) — q 


()>p “ V 
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1. If /og, 2 — m , then log,,28 , is equal to: 


(a) 2(2m--1) yz 
2 
OF a (d)m+1 


+b 1 
. If Lu eynen), where a ,be R” then 
relation between a and bis: 


(a)a=b (b) a= 


(c)a=2b (d) a= 


wile volo 


1 4 
. The value of (81) "853 + (27)'08976 +.(3)879 is: 


(a)49 (b) 625 
(c)216 (d) 890 
16 25 811. : 
. 71og Ə +5log (=) +3log (=) is equal to : 
(a)0 (b)1 
(c) /og2 (d) log 3 


. If A=log, { log, (log 256) } + 2log j52 , then A is: 


(a)2 
(c)5 


(b)3 
(d) 7 


. If x — /og, (bc) , y — log, (ac) , z elog,(ab) , then 
which one of the following is equal to 1 ? 


(a) x+yt+z 


1 1 1 
(b) 

l+x l+y 1-z 
(Cc) xyz 


@ U4" 4049s" 4045" 
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10. 


11. 


12. 


13. 


Logarithm 


~If = a@=logy412 , b =10g3624 , c =log4g36, then 
value of (1 + abc) is: 
(a) 2ab (b) 2ac 
(c) 22c (d) 0 

. If a" -b,b” =c,c* a , then value of (xyz) is: 
(a)0 (b) 1 
(c)2 (d)3 


89 


ğ > log,(tan(r°)) is equal to : 


r=1 
(a)3 (b) 1 
(c)2 (d)0 

n 1 . 

> is equal to : 

— logya 
(a) Xu igs, 6 (b) 250 a 

2 2 
(n -0)”.n? 

(c) q ese a (d) none of these 
If log, {logs Vix" +45) -0 , then x is equal to: 
(a)2 (b) 3 
(c)4 (d) -2 
The value of (0:05) 72 OO Axe oo) 5 


as 
(b) R) 
(4) 10 


(a) 81 
(c)20 


If log,,27 =a , then log,16 is: 
3-a 3-a 

a) 2 b) 3 
®) (=) 6) (ər) 
3-a 4-a 

4 d) 2 
€) sər) 6) (=) 
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14 


15. 


16. 


17. 


18. 


19. 


20. 


Logarithm 


ie = 20108 dın — — ie 
login login 108:0:0n 
equal to : 
(a)-1 (b)0 
(c) 1 (d)2 
The number of solution(s) of log,(x+5)=6-x 
is/are : 
(a)2 (b)0 
(c)3 (d) 1 


If log.,,,Sinx 22, then the values of sin x lies in 


(b) [o , 


d əz zi 


27 4 


the interval : 


(5-1 
a: 


log , (sinx)>0 , xe [0,47] , then number of 
Va 
values of x which are integral multiples of a , iS: 
(a)4 
(c)3 


(b) 12 
(d) 10 


Set of real values of x satisfying the inequation 


1090,” -6x+12)>-2 is: 


(a) (0, 21 (b) İ2, 4l 
(c) 14 , oo) (d) none of these 
Set of real x for which 27” > (x+5) is: 
(a) (ceo , -1)U(4, oo) (b) (4, oo) 
(c) (1,4) (d) [1, 4)0(4 , co) 
If logos a *) <1, then x belongs to: 
x 


(a) [-» "2 90 "azi 


(c) (0 , -2) UO, ~) 


(d) none of these 
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x°-2x 
21. If (=| < . , then set of “x” contains : 
2 4 
(a) (co , 0) (b) (oo , 1) 
(c) (1, co) (d) none of these 
5x—x? 5 
22. If log, 20 , then exhaustive set of values 
of x is: 
(a) 10, 41 (b) (0 41-11) 
(c) (0,4) (d) none of these 
109,224 log,192 
23. The value of 77 ogələ İS 
108962 log, 2 
(a)3 (b)0 
(c)2 (d) 1 


24. 


25. 


If /0g32 , log3(2* -5) and log, iz -z) are inA.P., 


then x is equal to : 


(a)2 (b)3 
(c)4 (d)8 
If log x” —log 2x — 31og 3—log 6 , thenxis: 
(a) 10 (b)9 
(c)1 (d)2 


Multiple choice questions with MORE than ONE 


26 


27. 


correct answer : ( Questions No. 26-30 ) 


Süogşef ur 


. If (x)4 ı — 43 , then x has: 


(a) one positive integral value. 
(b) one irrational value. 
(c) tvvo positive rational values. 


(d) noreal value. 


If x=9 satisfy the equation 


İn(x? +15a”) —In(a-2) = inf a) > then 
Pe 


(a) value of ‘a’ is 3 


rors 9 
a 37 


(b) value of 5 


(c) x 15 is other solution 


(d) x= 12 is other solution 
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In 3 R : . 
28. Let p= 7 , then the correct statements are : Questions vith Integral Answer : 
In20 ( Questions No. 31-35 ) 


(a) pis arational number 


(b) pis anirrational number 31. Let x € (1, ©) and y € (1 , 16) , where xy 16. If x 
(665. : : 8 
(c) plies in 3°73 and y satisfy the relation log ,x—log,y = 3” then 


_ t l value of (x — y) is equal to .......... 
(d) plies in 4°3 


6 .log,x.logiya.log, 5 
: Rt —11 : — 0g ,x.log,ya.log, 
29. Let set “S” contain the values of x for which the ae — 5 (a) sa 


logio xy “logo x” 


equation | x —1 | =|x—-1[ is satisfied , 


lo, 7 
8 - (3) sel) + (9) !28100% +084? : where € —p =0 3 
then : 


= Lİ k x 2 
(a) total number of elements in “S” are 4 pe ee fe is equal to .......... 
(b) set "S” contains only one fractional number 4 


(c) set ‘S’ contains only one irrational number 


4 
(d) total number of elements in "S” are 2 33. If M - .logə sin Yə then yalı əf (2)/74 is 
rl 
30. If set “S” contains all the real values of x for which 
equal to .......... 
109 (0.43) x° <1 is true, then set “S” contain : 
(a) (Jog25 : 1og:7) 34. If -.. 7 7 then value of 


(y-z) (z-x) (x-y)” 
(b) [log34 , log38) 


3 .- is equal to 
eli) 
2 


(d) (-1, 0) 


35. Total number of integral solution(s) of the equation 


x-logy, (27 +1) = xlog,)5+log,)6 is/are ......... 
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Logarithm 


1. (b) 2. (a) 3. (d) 4. (c) 5. (c) 
6. (b) 7. (c) S. (b) 9. (d) 10. (a) 
11. (c) 12. (a) 13. (c) 14. (c) 15. (d) 
16. (b) 17.(a) 18. (b) 19. (b) 20. (a) 
21. (d) 22. (d) 23. (a) 24. (b) 25. (b) 
26. (a,b,c) 27. (a,c) 28. (b , c) 29. (a, b) 30. (a,b, d) 
31. (6) 32. (5) 33. (5) 34. (1) 35. (1) 
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Chapt 


Functions 


. Which one of the following functions is an odd 
function ? 


4, .2 
(a) 2 7 mə 


CE” xb İY” 


- (x+1)(2—x) 
(b) f(x) =log, a D(2+ 5) 


(c) f(x) , where f(x) + f(y) =f(@ + y)..f(x-y) for all 
x,yeR 


-İrl 
(d) (60 - ——— 


l+et 


- Domain of function f(x) = log(., 1 (xD) is: 


1 
o) |” 


(d) İy Soe) 


(a) (1 ,co) 
(c) (0 ,oo) 


. If [.] represents the greatest integer function , then 


99 

3 ri, 
zın is equal to : 
ue, 100) 


(b) 70 
(d) 100 


(a) 30 
(c) 75 


. Let f (x) =sin ax + cos ax and g (x) = İsin x| + |cos xi 


have equal fundamental period , then ‘a’ is : 
(a) 1 
(c)3 


(b) 2 
(d)4 


. Let f(x) + f(1-x)z2 V xe R and g(x) “f(6)-1, 


then g(x) is symmetrical about : 


(a) the line x = 5 (b) the point (1 , 0) 


1 
(c) the line x= 1 (d) the point (5 : ol 
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6. 


10. 


11. 


. 1f:0 c7/c 1 and rezi 


The values of "a" and 7?” for which equation 


xb . : 
le Ix İ-al = 2 has four distinct solutions , are : 


(a) a € (3, o),b-0Ü (b) a € (2, o),beR 


(c) a €(3, o),beR (d) ae(2,0);b=0 


. Let f: R > R and g : R— R be functions defined as 


xıxeQ 
, then co- 


0;x€Q 


OşxeQ 
xıxeğ 


mposition f (x) — g(x) is: 


fc -| and g(x) -| 


(a) one-one onto (b) one-one into 


(c) many-one onto (d) many-one into 
1 


l -211z 
--— 2 then do- 


İxl 
main of f(x) is: 


(a) İF, 2) (2 , 3) (b) H, 2)0 (2,3) 


(c) (1, 2)U(@2, 5) (d) none of these 


. The number of solutions of equation 6 İcos x| — x 0 


in 10,2zl are: 


(a) 6 (b) 4 


(c) 3 (d) 2 
If f :(3, 6) — (2, 5) is a function defined as 


f(x)=x -|3| , where [.] represents the greatest in- 


teger function , then f~! (x) is given by : 


(a)x+1 (b) 3x +2 

(c)3x+1 (d) none of these 
2)/.4 

If xe R” , then range of f(x) = 77 . = 
x 

is: 

5 
(a) 2°53 (b) [6,20) 
2 əl 2 3] 
(c) 3 ? (d) 3 "3 
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13. 


14. 


15. 


16. 


17 


Functions 


. If ərə [222-105-430 Vv xeR-(I), 
- 
then f (7) is equal to : 
(a) 7 (b) 5 
(c) 4 (d)2 


Let f : 1-2 , 2) — R be an odd function defined as 


2 
fQ@) =x + tanx+ ə , then 2, belongs to : 


(a) (5 , oo) 
(c) R. 


(b) (7 , oo) 
(d) R" 


If f(x) =sin3x.cos[3x]—cos3x.sin[3x] , where [.] 
represents the greatest integer function , then funda- 
mental period of f (x) is: 


1 
(a)3 (b) 5 


1 
(06 Ora 


Let f: R —[0, 2/2) be defined as 


f (x) = tan (3? + x + a) then set of values of ‘a’ for 
which f (x) is onto , is: 


(a) 2 
(c) 3” 


If f:R—R be a function satisfying 


f(2x+3)+f(2x+7)= 2 V xeR then fundamental 
period of f(x) is: 


(b).14.4 vo) 


(d) none of these 


(a)2 (b) 4 


(c) 8 (d) 16 


. Interval of x satisfying the inequality 


> | 1|+|x-2]|+|x-3|<6 is given by: 


(0, F}u]2.4) (b) (0, 1JU[ 2,5) 


3 3 5 
(c) -1.3)oa.a (d) Gave 
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18 


20 


21. 


22: 


23. 


24. 


25. 


. Area enclosed by inequality 2<|x+y|+|x-y|<4 
is: 


(a) 12 sq. units (b) 5 sq. units 


(c) 4 sq. units (d) 8 sq. units 


. Number of solutions of equation e Fİ =|1-|2- || 
are : 
(a) 3 (b) 4 
(c)5 (d)2 


. The number of integral values of 'm' for which func- 


3 
tion f(x)= = +(m—- 1)x? 4 (m45)x411 is invert- 


ible , are: 
(a)4 (b) 10 
(c)6 (d)8 


If Zhe. vy 3x18. ER 2 ,vvhere a € Rt — {I} , then value 
of xis: 
(oad ox. 


(c) a 833 (d) 29834 


If x” — 18x? + 2-2 is having all four real roots , 
then exhaustive set for " x" belongs to : 

(a) 13, 671 (b) E-1, 611 

(c) 10, 75] (d) 12, 83] 


Domain of function f (x) = sin! (x? —5x5)is: 
(a) 1, 2]U[4, 5] (b) (1, 2J)U[3, 4] 
(c) [2 , 3]U[4, 51 (d) [1, 2JUB, 5] 


Let f(x) .. l -. +x] —. 


then f ə is equal to : 


3 5 
a) q OF 


4 2 
Ol: m 


Domain of f(x) = 4101x1-21-1x1” , where [.] is 


greatest integer function , is : 
(a) [3 ,8) (b) [3,7] 
(c) (2,71 (d) (2,8) 
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27. 


28. 


29. 


30. 


. Let f(x) = (sinx + sin 3x) sin x, then V xe R , f(x) 
is : 


(a) positive (b) non-positive 


(c) negative (d) non-negative 


Number of solution(s) of the equation 
x —4x45-e Hİ - 0 is/are: 
(a)0 (b) 1 
(c)2 (d)4 
x° 42x43 
If f:R—R is defined by f(x) = 20 then 
x°+2x4+2 
range of f(x) is: 
(a) [1,2] (b) (1,21 
3 3 
1,2 d)11,—lUl—,2 
(c)11,2) O. 2) s 
Number of integral values of x which satisfy the 
4/.-132 3 
inequality 250. 50 are: 
(x42) (6-x) 
(a) infinite (b) 8 
(c)9 (d) 10 
Let f(x) =x°+ (a—b)x+(1-a=—b) cuts the x-axis at 


two distinct points for all values of b, vvhere a 5 € R, 
then the interval of ‘a’ is : 


(a) [1, co) 
(c) (0 ,1) 


(b) (1 , oo) 
(d) (-co , 1) 


(ln x)? -3lnx +3 


31. If (nx-) x 1 , then x belongs to : 
(a) (0, e) (b) (1,e) 
(c) (1, 2e) (d) (0 , 3e) 
32. Let g(x) = 1 Ex — İxl and f(x) = sgn (x) , where [.] is 


greatest integer function , then for allx € R f(g(x))is: 


(a) fo) (b) g(x) 
(c) [eo] (d)x 
. Let f(x) -| yo tere Ge: 
1-x: ifxeQ 
(a)0 (5) f(x) 
(c)x (d) 1—x 
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34. 


35. 


36. 


37. 


38. 


39. 


40. 


* 4741 then f(a) is: 
e~-1 2 


Let f(x) = 


(a) even function 

(b) odd function 

(c) neither even nor odd function 
(d) both even and odd function 


x—[x] 


arı 


, where [.] is greatest integer 


function , then range of f (x) is: 


1 
(a) fo , ;| (b) [0, 1) 
2 
0 | d) [0,1 
(e) 10. (d) 10, 11 
If 2.0. , then vvhich one 


of the following statements is true : 

(A f@+fU-x)=2 (b) f@) + fUd-x)=1 

(ç) fay+flt+x)=1 (dd) f@)= f(1-x) 

Let f (x) =|x| and g(x) = [x] , where [.] represents the 


greatest integer function , then the inequality 
SgÜf CO) x f(g(a)) 1s valid, if 


(a) x € (coo, OUT (b) xeT 


(c) x € (—oc,, 0) (d) xeR 


Let f(x) £ sinx — ax and g(x) £ sinx — bx , where 
a<0,b<0O. Ifnumber of roots of f(x) £ 0 is greater 
than number of roots of g(x) = 0, then: 


(aja<b (b)a>b 

(0) ab == (d)a+b=0 
x-3 2010 

Let f(x) - "hi x —l, then 7”77(2009) , 
xa 

where f(f(f(x))) is represented by f “(x) , is: 

(a) 2010 (b) 2009 

(c) 4013 (d) none of these 


If İ/ 69 4 6 — x?1- İf (o) 1414 — x?14-2 , thenf() is 
necessarily non-negative in : 


(a) [-2, 2] 


(ce) -v6 , vel 


(b) (co , -2) U(2 ,oo) 


(d) none of these 
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41. Let f :R — R bea function defined as 


42. 


43. 


44. 


45 


f @) z x? kx? + 5x + 2 cos x. If f (x) is invertible 
function , then possible values of "kx" may lie in the 
interval : 


(a) (“42 , 4/2) 
(c) (-1, 1) 


(b) (2 , 45) 
(d) (-e, -2) 


Let f (x) be real valued function and 


fx+y=f@fla-y)+fO)f(a-x) forall x, yeR. 
If for some real "a" , 27(0) — 1 -0, then: 


(a) f (x) is even function. 


(b) f(x) is periodic function. 
(6) f= - V xeR, 


(d) f" (x) is both even and odd function. 


Let rey(i)-res/(i) V xeR-(0), 


then function f(x) may be : 


(a) f@)=14x" o) e% 4 
2 tan), | x| 
(c) f(x) =2 (d) Wr at 
0; fale 
Let f(x) = i , Where n € N 
1 1 
|x| n 


and [a] represents the greatest integer just less than 
or equal to oz, then which of the following state- 
ment(s) are true : 


(a) f(x) is odd function. 
(b) f(x) is not periodic. 

(c) sgn(f(x)=1V xeER. 
(d) £ (x) is even function. 


. Let f :R — R be a function defined as 
f (x) =3 -3x+2|x+2|-|x-3], then: 


(a) f (x) is surjective function. 


(b) number of integral solutions of the equation 
f(x)-4=0 are six. 
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46. 


47. 


48. 


49. 


(c) number of real solutions of the equation 
f(x)-4=0 are infinitely many. 
(d) number of real solutions of the equation 


f (x)—|4sin zx |=0 are more than eight. 


5 : —2<x<-l 
Let f(x) = and 
x 


“1 = =bex<4 

g(x) -1-x V xel-l, 2]. If A(x) =g(f (0), then: 
(a) Range of h(x) is [-2, 2]. 

(b) 
(c) 
(d) 


Domain of h(x) is [0, 3]. 
Domain of h(x) is [-2 , 3]. 
Number of solutions of the equation 


h(x) — 2 sgn(x’ + 2x +8) =0 are two. 


Let A={x: [Ssinx]+[cosx]+6=0, x € R) , where 
[.] represents the greatest integer function. 


If f(x)= VB3sinx+eosx VW x € A, then: 
: 27 

(a) value of f (x) is less than tan Eu. 

(b). value of f (x) is less than 2 cos(/r). 


4-33 


(c) value of f (x) is more than a * 


“443 


(d) value of f (x) is more than = 5 


Let ne N and [.] represents the greatest integer 


= 7 +nt+2 
function , where f :[0, z] a z 


be defined as f(x) = yi sin iz) , then : 
yzl r 

(a) f (x) is one-one function. 

(b) f(x) is onto function. 

(c) f (3) is into function. 


(d) f(x) is many-one function. 


Let o, ,y be non-zero real numbers and 
£f:10,31—10,31 be a function defined as 


f(x) =ax°+Bxt+y. If f (x) is bijective function , 
then : 

(a) value of 7 is 0. (b) value of 7 is 3. 

(c) o isroot of yx” + Bx+a=0. 

(d) one of the possible values of "oz" can be 1/7. 
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. Consider the function 


F(X) = 3x4 — Six? + 24 (6-Kk)x? + 24 for all x R. If the 
graph of function f (x) is convex downwards , then 
possible values of ‘k' can be : 


(a) cos '(cos 2) (b) cot (cot e) 
(c) —2 tan 2 (d) -3 tan 1 


Assertion Reasoning questions : 
( Questions No. 51-55 ) 


51. 


52. 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. 
Select the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Let f :R — Rand g:R —” R be two bijective func- 


tions and both the functions are mirror images of one 
another about the line y — 2 — 0. 


Statement 1 : If 2:R — R be a function defined as 
h(x) =f (x) + g(x) , then A(x) is many one onto function 


because 


Statement 2 : (2) =h(- 2) =4. 


Statement 1 : If x € (0 , 27), then the equation 


tan x r sec x = 2cosx 
tions 


is having three distinct solu- 


because 


1661 
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53. 


54. 


55. 


Statement 2 : graph of y — 1 4 sin x and y 2 cos?x 
intersect each other at three distinct points in 


(0 , 27). 


If [x] represents the greatest integer function and 


f(x) -sin” ie + | +cos! B . | , then 


Statement 1 : Range of f(x) is 5 , 7T l 


because 


1 
Statement 2 : sin İx + cosx = pı for all x €[-1, I]. 


Consider the function 6(x) — log, : = -. | and 
-x 

f(x) z 3sin d(x)  4cos (x) , then 

Statement 1: Range of f(x) is [-5 , 5] 


because 


Statement 2 If OER, then value of 


(asin 6 +bcos@) lies in İ-va” sb) : Va? +6 |. 


Let function f:NON be defined as 


f(x) z x-(sgn(cos2))” , then 
Statement 1: f(x) is bijective in nature 


because 


Statement 2: sgn(cosx)=1 V xe m 5 x) 
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Exercise No. (2) 


5. Let f(x) = İ(cos x -2)dx , where f (0)=0, then which 


Comprehension based Multiple choice questions 
with ONE correct answer : 


Comprehension passage (1) 
( Questions No. 1-3 ) 


Let A={(x, y): max{|x+y|,|x-yl|}210; x, yeR} 
and B={(x, y):max{|x+y|,|x-y|}<20;x, yeR}. 


On the basis of given set of ordered pairs (x , y) in the 
2-dimensional plane , answer the following questions. 


. Area of the region which contain all the ordered pairs 


(x , y) that belongs to the set of AM B is equal to : 


(a) 300 square units. 
(b) 800 square units. 
(c) 400 square units. 
(d) 600 square units. 


. Let the ordered pair (x, y) be termed as integral point if 
both x and y belong to the set of integers , then total 
number of integral points which belong to the set of 


AB are: 
(a) 600 (b) 1000 
(c) 660 (d) 860 


. Number of ordered pairs (x , y) which satisfy the 
condition | y |= un and belong to set””A”, where 


{ a } represents the fractional part of a , are: 
(a) 100 (b) 420 


(c) finitely many (d) infinitely many. 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Let f:A—B be bijective function and its inverse 
exists , where the inverse function of f (x) is given by 
g:B—A. Ifthe functions y= f(x) and y= g(x) 


are represented graphically by the continuous curves 
C, and C, respectively , then answer the following 
questions. 


. If the points (4 , 2) and (2 , 4) lie on the curve 'C,’ 
then minimum number(s) of solutions of the equation 
f(x) - g (x) =0 is/are: 


(a) 1 (b) 3 
(c)6 (d)2 
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one of the following statements is true : 
(a) C and C, meet only at point (0 , 0). 


(b) C, and C, meet at infinitely many points on the 
line y-—x=0. 


(c) C, and C, meet at finitely many points on the 
line y+2x=0. 


(d) All the points of intersection of C, and C, lie on 
the line y+ 2x=0. 


. Let pe A and qe B, where p—g#0. If point 


(p , q) lies on C, but not on C,, then: 

(a) C, and C, can't meet on the line y — x = 0. 

(b) C, and C, don'tmeet each other. 

(c) either C, and €, don't meet each other or they 
meet.on the line y — x =0. 

(d): C/ and C, meet on the line y — x = 0. 


Comprehension passage (3) 
( Questions No. 7-9 ) 


Let f:N—N be a function defined by f (x) =D, , 


where D, represents the largest natural number which 
can be obtained by rearranging the digits of natural 
number £. 

For example : f(3217) - 7321 , f(568) = 865 , f(89) - 98 


On the basis of given definition of f (x) , answer the 
follovving questions. 


. Function f(x) is: 


(a) one-one and into. 
(b) many-one and into. 
(c) one-one and onto. 


(d) many-one and onto. 


. If natural number ‘n,’ divides f (a ) —o: for every 


a € N , then maximum possible value of ‘n,' is equal 
to: 


(a) 3 (b) 4 
(c) 9 (d) 11 


. Let f(a) — 99852 , where oz € N , then maximum 


number of possible distinct values of 'a' are : 
(a) more than 100. (b) less than 50. 
(c) more than 55. (d) less than 30. 
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Comprehension passage (4) Questions with Integral Answer : 
( Questions No. 10-12 ) ( Questions No. 13-17 ) 


Let f:R—R be a function defined as 


f (x) = 3x” - 253 + 60x +5, and 
max{f(t);-4<t<x} ; -4xxx0 

g(x)=\min{f(); O<t<x} ; O<x<2 
f(x)-16 5; x>2 


On the basis of given definitions of f (x) and g(x) , 
answer the following questions. 


10. Total number of location(s) at which the graph of 
y = g(x) breaks in [-4, co ) is/are: 


(a)2 (b)1 
(c)0 (d)4 


11. If the equation f(x)+A=0 is having exactly three 
distinct real roots , then total number of possible 
integral values of "2 ' are: 


(a) 20 (b) 21 
(c) 40 (d) 42 


12. If the equation g(x)+ uu =0 is having infinitely many 
real solutions , then number of possible integral values 
of 'H' is/are: 

(a)0 (by 1 
(c)2 (d)3 


13. 


14. 


15. 


16. 


17. 


Let f(x) = 2. x), where nel , and the 
n 


period of f (x) is 3z , then total number of possible 
values of 7" is equal to .......... 
3 3 
Total number of integral values of x in x : =] 
for which the equation 
sin "(sin x) +.x* -17x° + ıdi = İk" -17x” + 16| + isin (sin x)| 


is satisfied , are .......... 


Let ne N ,and f : N — N bea function defined by 


fMme= 3 (r)!. If P (n) and Q (n) are polynomials inn 


rcl 


such that f(n+2)=P(n)f(n+1)+Q(n)f(n) for all 
n € N , then value of P (10) + Q (6) is equal to .......... 


Let the equation 
(P+ 1)684x41)-(P-1) (0? Ex 1)?=0 is having 


two distinct and real roots and f(x) = — , where 
+x 
1 : 
f(f@)+F| f| 11“ aP , then value of "a" is...... 
x 
Let f (x) and g(x) be even and odd functions respec- 


2 1 
tively , where x” f (x) — 2/ (=) = g(x) , then value of 
x 


f(A) is equal to .......... 


Matrix Matching Questions : 
( Questions No. 18-20 ) 


|3-—x|+|x+1| 


18. Let = 
ee errs 


xe R, and [x] represents the greatest integer function of x , then match the 


conditions/expressions in column (I) with statement(s) in column (ID. 


Column (1) 
(a) If x € (coo , —3), then f(x) satisfies 
(b) If xe[—1, 1] ,then f (x) satisfies 
(c) If xel-4 , —2), then f (x) satisfies 
(d) If xe İ2, oo) , then f(x) satisfies 
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Column (ID 


(p) OS[f(x)] $2 
(q) [f(x] 20 
() [f@)]=0 
(s) [f@)]21 
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19. Match the functions in column (I) with their corresponding range in column (I). 


20. 


Column (1) 


(a) f(x) € cos(sin x) 4 sin(cos x) for all x € -z 5 4 


(b) f(x) — cos(cos (sin x)) for all x e1l0 , zl 


(c) f(x) € cos(cos x) all x € -z : 4 


(d) f(x) =cos(sin V2x — x”) forall xe [o : =] 


Match the following columns (1) and (II) 


Column (1) 


tan” 2x +cot* 2x 


(a) Domain of f (x) — cos" 2 


) contain(s) 
(b) Domain of f(x) = {log, sin?(2x))”” contain(s) 


2 
x” — 


(c 


— 


1 
Range of f(x) — tan” , m ) contain(s) 


vr +x4l 


(d) If fo 1 represents the greatest integer function of aw, 


and f(x) = {[cos*»x]—[sin’' x] , then domain of f(x) 


contain(s) 
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Column (ID 


(p) [cos 1, 1] 
(q) Tcos1 , cos(cos1)] 


(r) [cos(cos1) , cos]] 


(s) [cosl ,1+sin]] 


(t) [sin] , 14-cos1l 


Column (ID 
3m 
(p) ri 
x | 
(q) D 
eş 
(r) 8 
3x 
(s) 8 


a 
(t) rı 
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1. (a) 2. (a) 3. (c) 4. (d) 5. (d) 

6. (c) 7. (a) 8. (b) 9. (c) 10. (a) 

11. (b) 12. (c) 13. (a) 14. (b) 15. (d) 

16. (c) 17. (d) 18. (a) 19. (b) 20. (c) 

21. (c) 22. (d) 23. (b) 24. (a) 25. (a) 

26. (d) 27. (a) 28. (b) 29. (c) 30. (b) 

31. (a) 32. (c) 33. (b) 34. (a) 35. (c) 

36. (b) 37. (d) 38. (b) 39. (b) 40. (a) 

41. (a,c) 42.(a,b,c,d) 43.(a,b,c,d) 44. (a,d) (a,b, c,d) 
46. (a, d) 47. (a,d) 48. (c,d) 49. (b,c, Op AC? b,d) 
51. (d) 52. (d) 53. (d) 0: 55. (b) 

EA 


1. (4) aor ee 4. (b) 5. (d) 


6. (c) 8. (c) 9. (c) 10. (c) 
11. (d) 12. (c) 13.(8) 14.(7) 15.(5) 
16.(1) 17.(0) 18. (a)  p.q,s 19. (a) s 20. (a) o r 
(b) p.q,s (b) q (b) p.t 
(c)>p,q,s (c)>p (c)>r,s,t 
(d)>p,q,r (d)>p (de gery t 
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is equal to : 


- lim? 
x0 1— cos(x ) 


3 2 
=; (b) 4 
4 yt 
Cre @) 3 
. . 7. 2x . (n-—l)r ” : 
. lim | sin .SIn —” sın 18 equal to: 
n—oo n n n 
(a) 1 (b) çər 
4 
(c) elt (d) ets 


. Let f(x) be differentiable and.f(1)=2 and f '(1)=4, 


1 
then ini 2) is equal to : 
FO 


x—l 
(a) 1 (b) e? 
(c)0 (d) €" 
Pe ae ese one +n), 
. lim 2 is: 
n-— oo n 
1 
(a) 0 (b) = 
ü m 
ez (7 


. If f(x) is differentiable and 7(0) — 0, such that 


2f(x4y)4 f(x-y)-3y” x 37(x)-2xy , then 


10. 


. In(cosx) 
6. lim} 2sin? — is: 
x0 2 


Limits 


(a) 1 (b) 2 
1 . 
ORs (d) ” 
. lim(cos ieee 
(a) 1 (b) Je 
1 
(che? OTE 


x—oo x 


«The value of lim — — x is equal to : 


(a) 1 
(c)0 


(b) oo 


(d) none of these 


. Let f(x) be real function and g(x) is bounded function 


f@).e™ + g(x) 


for all xe R” , then lim ———__2~"_ is: 
n—oo T-:e”” 

(a) f(x) (b) g(x) 

(c) 0 (d) 1 


If the graph of function y =f (x) is having a unique 
tangent of finite slope at location (a , 0) , then 


lim les,(1:6/(0) is equal to : 
xoa Bf (x) 

(a)0 (b) 1 
(c)2 (d) 1/3 


x(+acosx)—bsinx _ 


x 11. Let lim =1, then (a r ?)is: 
lim fe is equal to : Tə a 
x1 x 
— b) —2 
(a)-3 (b) 0 (a) 3 (b) 
(c) -2 (d)1 (c) -4 (d) -1 
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Limits 


is equal to : 
(a) 62 (b) 63 
(c) 64 (d) none of these 


13. If normal to curve “ f(x) at x=0 is 3x-y+3=0, 


2 
then m 5 — 2 | is: 
x0 | f(x7)-5f7(4x7)--47(1x”) 


1 1 
@ 5 0 
1 je 
(©) 3 @-5 


14. Let f:I-—1,11— R and f(0)=0, f (0) = lim ns(2), 
n 


n— oo 
: “fl 
lim cos 1 — 
n—oo n 


2 1 
lim 2 (n+l) cos! (=) - | is equal to : 
no | 7 n 


we (b) 0 
7 


z 
where 0 < <—, then value of 


i 1—— el 
7 7T 


sin(/r(1—sin? x)) 


15. bm ae is equal to : 
: an” x 
(a) r (b) -z 
6) = (1 
.. 


(x m 17 


16. Let m , ne” and f(x) - for all 
log, (cos (x = ü 
x € (0, 2) If g(x) =e Pl V xe R and 
lim f(x) “ g (17) , then: 
xol” 
(a)m+2n=5 (b) 2m+n =4 
(c)m—-n=1 (d) 2m—n=0 
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17. In which of the following case(s) , the limit doesn't 


exist ? 
(a) lim (b) lim(sin? x)""” 
*0 /sec” x—1 də 
xl 
2x 
(c) lim 7 mi (d) lim(In x2)?* 
x00 4x? x x0 


18. Let f(x) be differentiable function for all x € R” and 


2 2 
phi? 


ax a-x 


=1 forevery x 5 0, 


then : 


17 
ae 
(a) f(2) 6 


(2)/3 
2 


(c) f(x) is strictly increasing for all x x 2 


(b) f(x) has local minima.at x = 
(d) 7"(y 0. xeR” 


: 2 ie, 
19. Let f(x) = in| 276: irə) , then 
k>0\ z k 


(a) f(x) is increasing function for all xe R. 


(b) f (x) is differentiable for all x € R —10). 


(c) [yo dx -0 , where [.] represents greatest 
-1 
integer function. 

(d) fd x İ is odd function. 


2 
x 


Es 2 ə 
20. If lim(1+ax+ Bx?)*-! = lim s ” =) , then : 
x— 1 


APO xx 


(a)a+B=1 
(c) By =4 


(b) a+ B=0 
(d) By =3 


Assertion Reasoning questions : 
( Questions No. 21-25 ) 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 
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21. 


22. 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


(vax? +7x +2x] , then 


limiting value ‘L’ approaches to positive infinity 


Statement 1 : Let L= lim 


x— —oo 


because 


Statement 2 : The form of indeterminacy in "L" 
İS oo —oo form. 


Statement 1 : Let a, = 43 and 4,4) = 


a 
—— — , for 
1+./1+a? 


all ne N , then lim 2"(a, ) is equal to = 
nao 


because 


Statement 2 : Sequence {a,} for all neN is 
converging in nature. 
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24. 


25. 


Statement 1: lim S, “1 


no 

because 
ntl 

Statement 2: lim = 

n>o (n+2)! 
Statement 1 : 

: 1 2 
Let L= imi "ə 2 | , then 
noll+n® 24n n+n 


1 
value of limit "L" is equal to . 


because 
1 n 1 
Statement 2: lim *ys(5] = [sear 
noon ral n i 


1 
Statement 1: Let L& lim {isin 1)" + (cos ai , then 
nao 
value of sin3(L) =1 


because 


sin əs 2) .Sin (x° ) 


z =sinl 
tan” x 


Statement 2: lim 
xo 
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Limits 


Exercise No. (2) 


Comprehension based Multiple choice questions 4. If area of triangles PAB and PCD are ‘A,’ and A” 
with ONE correct answer : 


A 
respectively , then lim | — | is equal to : 
9—0“ A, 


Comprehension passage (1) 
( Questions No. 1-3 ) (a)2 (b) 4 


(c) 1 (d)6 


XX. .............. 5. If area of triangle PAB is ‘A, and area enclosed by arc 


_ m g(x). sin? xo — 
-—— -... ”— x0 f(1— cos) - AB with the chord AB is "A," , then lim m is 
ğ 6-0" \ A 
and = lim —— . x) =f , then answer the following equate: 
-— (a) 3/2 (b) 5/2 
questions. (2 ()ı 


i 11. . i i is /A,’ 
dis dı za (+) bear 6. If area of triangle PCD is /A,' and area enclosed by 
x 


X— 0 


ə A 
arc AB with the chord AB is ‘A, , then lim 1 ral İs 


9-0" A 
(a) — (b) 208? : 
a equal to’: 
di ay x ... 
(c) (d) B (a) (b) 4 
1 d . 
g(cos2x—1). ©) oe 
2. ————— is equal to : 
... x” 
(a) aB (b) -ap Questions with Integral Answer : 
( Questions No. 7-10 ) 
a 
(c) 2 (d) m 
7. Let f(x) — xsin(sin x) -sin” x and L — lim Teo . 
x0 x" 
If limiting value "L” is non-zero and finite , then 
value of '‘n’ must be equal to .......... 
3. lim Os is equal to : i 4 
"00 (sin(2x7)) 
sin? x 
S. Let L=lim . If the 
xo0 x — - 
a?g a?B 0 |axe* —bin(l+x)+cxe 
(a) 16 (b) 4 value of L is 3/2 , then (2b+ a — c) is equal to .......... 
2 
(c) oğ (d) ap n n-l n-2 
16 9. Let S, “214 ə and 
rzl rel rel 
Comprehension passage (2) 7 
( Questions No. 4-6 ) lim ~ is equal to “L” , then value of R is equal 
n->o 
Let points "A" and 'B' lies on the circle oe 


C,:x 4y — 1-0, where ZAOB “0 , "O" being the 
origin. If tangents drawn at "A” and ‘B' to "C,” meet 
at 'P’, and the tangent to 'C,’ drawn at the mid-point 


10. Let p(x) be a polynomial of degree 4 having the 
points of extremum at x= 1 and x — 2 , where 


of arc AB meet the lines PA and PB at 'C’ and D” lim üə — 2. The value of p(2) is .......... 
respectively , then answer the following questions. əl x 
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Matrix Matching Questions : 
( Questions No. 11-12 ) 


11. Let [x] represents the greatest integer which is just less than or equal to x , then match the following 
columns (I) and (ID. 


Column (1) Column (ID 
lim Se.) 2] 
(a) 1mi1— (p) 2 
lim 2x =] 
(b) əə sin x x (q) 0 


(e) limİlx? +21+[0° +31) () 1 


ə mülki) 2 
xə 2] x 


(t) limit doesn't exist 


12. Let L= lim [vs +ax°+3x7 +bx+2 - Nae +2x3 —cx? +3x- d) , then match the columns (T) and (ID. 


X— oo 


Column (1) Column (ID 
(a) If L=4, then value of (c — a) is (p) 1 
(b) If L=2, then value of ‘c’ is (q) 2 
(c) If L=6, be R” , then value of (a+ b) can be (r) 3 
(s) 4 
(d) If L=3,deR , then value of (c + 4) canbe (t) 0 
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1. (b) 2. (a) 3. (b) 4. (a) 5. (c) 

6. (a) 7. (d) 8. (a) 9. (a) 10. (c) 
11. (c) 12. (d) 13. (b) 14. (c) 15. (a) 
16. (a,b, d) 17. (a, b) 18.(a,b,c,d) 19. (b, d) 20. (b, d) 
21. (d) 22. (b) 23. (a) 24. (b) 25. (b) 


1. (c) 2. (a) 3. (c) 4. ax 5. (a) 

6. (a) 7. (6) 8. (6) x\ ) 10. (0) 

11. (a) ə r 12. (a) ər “əə 
oot PEN hg io” 


(d)> p \ 
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Chapt 


Continuity and Differentiability 


1. Let f (x) = min12 , x” —4x45, x +2} , then total 


number of points of non-differentiability is/are : 


(a)4 
(c)3 


(b) 2 
(d) 1 


2. Total number of locations of non-differentiability for 
the function f (x) =|x|+|cosx|+ -— in the 
interval x € (—1 , 2) is/are: 


(a) 3 
(c)2 


(b) 1 
(d)4 


3. If function f:R—R satisfy the condition 


f(2x+2y)— f(x-2y). cosxsin? 
fQx+2y)+ f(2x-2y) 


- and 
sin:x cos y 


1 
(0) =— , then: 
f xo) 5 


(a) f" @)-f(@)=0 
()4f"@) +f) =0 


(b) 47” (x) Ef '@)=0 
(d) 47 “CÖ f” (320 


4. The number of points of non-differentiability of 
f@ =max{sinx,cosx,0} in (0 , 27) , vyhere n € NV, 
are given by : 
(a) 4n 
(c) 6n 


(b) 2n 
(d) 3n 


5. Let / (x) — | 1,” -11-1 | then f(x) is non-differentiable 
for x belongs to : 
(a) (0,2) 

(c) (1./n2) 


(b) 0,1) 
(d) {0, In2} 


6. Let f (x) = 3x! — 7x8 + 5x° — 21x” + 3x°-7 , then 


km 2 tO FO 


i Ito: 
a , is equal to 


22 33 
(a) 3 (b) 3 
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7. Let f (x) = x? 4 x and g(x) -| 


10. 


11. 


git = 
et f(x) . 


fx) :220 
fClzb 3 x<0’ 
then : 


(a) g(x) is continuous V xe R 

(b) g(x) is continuous V xe R” 
(c) g(x) is discontinuous. xe R” 
(d) g(x) is continuous V x € R” 
x? 4+3xta ; x<l 


be a differentiable 
+2 ; x>l 


function for all x € R , then (a+3b) is: 


(b) 18 
(d) 25 


(a) 20 
(c) 15 


. If fc | x” +a|x|+b | has exactly three points of 


non-differentiability , then 
(a) beR,ax0 
(c)b=0,aeR 


(b)a>0,b=0 
(d)a<0,b=0 
If f(x) =[2x°—-5], [.] is greatest integer function , then 


total number of points in (1 , 2) where f (x) is not 
continuous is/are : 


(a) 10 (b) 12 
(c) 13 (d) 15 
(cos x —sin x)” ; -—<x<0 
Let f(x) = a ; x=0 be 
eli ye? hr bəsə 
ae2!* +be!* 5 2 


continuous at location x = 0 , then value of (a + b) 
is: 


(a) .. (d) 2e-+ 


(b) eee 
e e 


2 
(c) e+— 
€ 
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13. 


14. 


15. 


16. 


17. 


18. 


Continui 


. If f :[-2a,2a]— R is an odd-function such that left 
hand derivative at x=a is zero and f (x) z f(2a -x) 
for all x € (a,2a) then left hand derivative at x — —a 
is : 
(a) 1 
(c)0 


(b) -1 
(d) Data insufficient 


2 
2 for all x e R—10), 


If Hroa sin x — xcosx 
0 


then f (=) is equal to : 


1 
(a)0 ) 5 


1 1 
()-5 @)-7 


Let f(x) = [sinx] + [sin 2x] V x € (0 , 10) ,[.] is the 


greatest integer function , then f (x) is discontinuous 


at: 
(a) 8 points (b) 9 points 


(c) 10 points (d) 11 points 


Xx 
—— 0 
If f@)s4 2x 4|z| , then f (x)is: 
1 A Ləl 


(a) differentiable at x = 0 
(b) discontinuous at x = 0 
(c) continuous but not differentiable at x =0 


(d) f (0) =-1 


Let function y =f (x) be defined parametrically as 


x=3t—-|t|; y=2r? +¢|t| forall te R), then: 


(a) f (x) is continuous but non-differentiable at x = 0. 
(b) f(x) is discontinuous at x= 0. 

(c) f (x) is differentiable at x = 0. 

(d) f (022. 


Let f(x) = [x]’- [27] , where [.] represents the greatest 
integer function , then f (x) is discontinuous at : 


(a) xel (b) xe 7 —10) 
(c) xe1-10,1) (d) xe1-11) 


Let f(x) = > ae and if | fC ls Jew" —1| for all 
r=0 


x €[0, oo) , then value of 


İna, k(n-Dayqı +....+2a, ca, | is: 
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19. 


20. 


21. 


22. 


and Differentiabilit 


(a) less than one 
(b) greater than one 
(c) not less than one 


(d) not greater than one 


x 
——;x#0 
Let f(x) =41+e!/* ; then: 
0 3x =0 
(a) f(x) is discontinuous at x = 0 
(b) f (0*)=1 
(c) f'O)=1 


Qf 'O)=f'O)=1 

Let f (x) be differentiable function with property 
_ 1 

f(x + y) =f (x) + f(y) + xy and a) “3 , then 
n— 


f@)is: 


(a) linear function (b) 3x +x? 


(c)3x+ s (d) x3 + 3x 


Let f(x) be defined in I—2 , 2] by 


max İ)4- a” B diss) 3;-2<x<0 
f(x) = , then 


min İ)4- a” (visa) exe 


3 
(a) f (x) is continuous at rea but non- 


differentiable 


(b) f(x) is discontinuous at x = + ,0 
(c) f(x) is non-differentiable at x =0 


(d) f (x) is differentiable V xe (2 , 2) 


Let f :R o R be defined by functional relationship 


(S 24 o) 
3 3 


which of the following statements are correct ? 


(a) 


and £f (0) -2, then 


y =|f (x) | is continuous and non-differentiable at 
x=-1. 


(b) y “sin ( f (x)) is differentiable for all real x. 
1 


İli fTCöldkx c 2, where [.] represents the greatest 


-I 


(c) 


integer function. 


(d) İ.f(xDax -4. 
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23 


24. 


25 


. Let f(x) — İsin "(sin x) | V xe R, then 


(a) f(x) is non-differentiable at x = = şnel. 


(b) Number of solutions of the equation 


. f() - loga, x =0 are five. 
1 


(c) İL/colar-r-2, where [.] represents the 
0 


greatest integer function. 


(d) y=sgn(f(x)) is continuous V x € R. 


Let [.] denotes the greatest integer function , and 
sin [x] 
f(x) =—4_.,, then f (9) is: 


[x] 
(a) continuous at x= 2. (b) discontinuous at x = 2. 


(c) continuous at x = 3/2. (d) discontinuous at x = 3/2. 


1 
. If İcls a and f (x) is differentiable function at x = 0 
psin-*( ==") : ace x <0 
2 
where f(x) = 1/2 : x=0 then 
ax/2 
“ , 1 (0<x< = 
x 2 
(a)a=2 
(b) 6467+? =4 
(c)a=1 


(d) 165? +c? = 64 


Assertion Reasoning questions : 
( Questions No. 26-30 ) 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement | and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 
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26. 


27. 


28. 


29. 


30. 


Statement 1 : Let f(x) be discontinuous at x =z 


and lim g(x) € rr , then lim f(g(x)) can't be equal to 
f (lim g(a). 


because 
Statement (2) : If f(x) is continuous at x € r and 


lim g(x) =7, then lim f(@(x))= /İlimg(ə). 


Let g(x)=[x°-3x+4] V xeR , where [.] is 


sin(rr (0) bər 
1+[xP 


greatest integer function , and f(x) = 
all xe R. 

Statement 1 : f (x) is discontinuous at infinitely many 
point locations 


because 


Statement 2 : g (x) is discontinuous at infinitely many 
point locations. 


Statement 1 : f (x) = sgn(x) , then y = | f (x) | is not 
continuous at x = 0 


because 


Statement 2 : If y = g(x) is discontinuous at location 
x=a, then y=|g (2) | is also discontinuous at x =a. 


Let f:R—R be defined as 


fo) VxX-2 5x22 
x)= 
—V2-x3;x<2 
Statement 1 : f (x) is non-differentiable at x =2 


because 


Statement 2 : f (x) is not having a unique tangent at 
KHZ. 


Let 5 : , : 


x? -8x--17 : 
g(x) z sin x for all x € 0 , oo). 
Statement 1 : f(x) is differentiable for all x €[0 , oo) 
because 


Statement 2 : f (x) is continuous for all x €[0 , co). 
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Continui 


and Differentiabilit 


Comprehension passage (1) 
( Questions No. 1-3 ) 


Let f:R—R and g:R — R be the functions which 
are defined as f(x) = max{2x(1- x) x, (x-07) 


and g(x) — 2-11-2x1. On the basis of defined 
functions answer the following questions. 


. Total number of locations at which the function 
h(x) = min { f(x), g (x)) is non-differentiable is/are : 
(a) 1 (b) 2 


(c)4 (d)6 


. If o and 6 are the real roots of equation 
Ff (x) - g(x) =0, then value of (o + B) is equal to: 
(a) 2 (b) 1 


(c)0 (d)3 
. If the equation min ( f (x) , g(x)} -A = 0 is having 


exactly four distinct real roots , then value of A should 
not be: 


4 1 
a) = o) 5 
3 4 
—” @) 5 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Let (x)= mid{ f (x) , g (x) , h (x)) represents the 
function which is second in order when the values of 
three functions (viz: f(x), g(x) , h(x)) are arranged in 
ascending or descending order at any given location 


of x. If d(x) =mid{ x, x(4—x)’, 4x } , then answer the 


following questions. 


. Exhaustive set of values of x at which the function 


y= @(x) is non-differentiable , is given by : 


(a) {0,2,3,5} (b) {2,3,4, 6} 


(c) {3,4,5, 6} (d) {2,3,5, 6} 
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5. 


6. 


Value of 9 (37)-6 V27)-6 6” ) is equal to : 


(a) 10 
(c)9 


(b) 8 
(d)6 


5 
Value of [oar is equal to : 
3 


(a) 10 (b) 8 


(c) 12 (d)6 


Questions vvith Integral Ansvver : 
( Questions No. 7-10 ) 


7. 


10. 


1801 


cot (x) 65 |x|21 


Let f(6 “3 x kəla Üz . 
ğ +— , İxlcl 


then total 


numberof locations which domain of f (x) doesn't 


contain.4s/are .......... 


fh? - xta , Üxxc2 4 
. Le x)= 507 52 an 
l+tanx ; Oxxxz/4 
g(x) = : 
3-cotx ; z/4Xxxxz 


If f ( g(x)) is continuous at the location x “2 : 


then value of 2(b—a) is equal to .......... 


asinx+bcosx ; xxÜ 
. Consider f(x) = eee” 4 
; x>0 
2x+1 


is continuous for all xeR and 


if f(a) 


f'O=f m. , where [x] represents the greatest 
integer less than or equal to x , then value of [b] + [a] 


is equal to .......... 


Let f:R* o R” be a differentiable function 


satisfying f(xy) =—— ye R” also 


y 
f@M=0, f 0) 1. If M be the greatest value of 
f(x) then the value of [M +3]. , (where [.] denotes 


the greatest integer function) , is equal to .......... 


if) 
: . 
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Matrix Matching Questions : 
( Questions No. 11-12 ) 


11. Match the functions in columns (1) with their cosrespending properties in column (ID. 


Column (1) Column (ID 
(a) f(x) =min{x3 , x7} (p) continuous in (2 , 2). 
(b) f(x) =min{| xl /lx—1l, |x+1] } (q) differentiable in (-2 , 2). 
(c) f(x) 12x441-21x-21 (r) not differentiable at least at one point in (2 , 2). 
(d) f@)=|sinx|+]cosx| (s) increasing in (“2 , 2). 


12. Let f :R — R be continuous quadratic function such that f(x) yi) +f il — x. If f (0) — 0 , then match the 


following columns (J) and (ID. 


Column (1) Column (ID 
ü 9 . 
(a) Value of f (2) is equal to (p) 0 
(b) Total number of points of non-differentiability for 
y=|1-| f(x~)-2]| is/are (q)=2 
(c) If g(x)=min{ f@);0<t<x}, where xe[0, 4], (r) 4 


then value of g'(3) is 


(d) Number of locations at which y= f(x) is (s) 6 
non-differentiable is/are 
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Continuity and Differentiabili 


1. (b) 2. (a) 3. (c) 4. (d) 5. (d) 

6. (b) 7. (a) 8. (b) 9. (d) 10. (c) 
11. (b) 12. (c) 13. (c) 14. (b) 15. (b) 
16. (c) 17. (d) 18. (d) 19. (c) 20. (c) 
21. (a , c) 22. (a,b, d) 23. (a,b,c) 24. (b , c) 25. (b,c) 
26. (d) 27. (d) 28. (c) 29. (c) 30. (b) 


ə 


ey 
1. (c) 2. (b) 3. (b) "əəə 5. (c) 
6. (b) 7. (3) € “ə oe . (0) 10. (3) 
11. (a)> p,r,s ə v x 
(b) o p.r ) $s, 


(c)>p.q,s co ov 
(4) p:r 


. . . 1 - 
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Chapt 


Differentiation 


2 2 
. Let y €” , then —. 7 is equal to : 
dx dy 
(a)1 (b) e?* 
(c) 2e (d) -2e* 
. Let g(x) is reflection of f (x) about the line mirror 
x2 
y=x and f (x) == rs if g(3)=a, then g (3) is: 
1l+x 
l4a° an 
(a) (b) — 
a İra 
l+a? a 
Cc di— ə 
“. a)? ui 14-a? 
2 
. Let x= tan{ “og, y| and (+29) 22-39 
a dx dx 
then "A ' is equal to : 
(a) 2a (b) 3a 
(c)a (d) -4a 
. If y=f(@)and ycosx+xcos y=7 forall xe R , then 
f" O)is: 
(a) x (b) -T 
(c) 0 (d) 2x 
2x-1 d 
. if - +] and f'(x) =sin? x , then “” 
l+x dx | 0 
is: 
(a) sin? (1) (b) —2 sin?(1) 
(c) 1—cos2 (d) 1 £ cos(1) 
. Second derivative of asin £ vv-r.t. a cos” f at f =F 
is: 
4/2 
(a) 3 (b) 2 
a 
1 342 
aay. uz” 
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7. 


10. 


11. 


24 Xo 
If [coat = [a , then a is equal to : 
4 . t dx 


2sin? x 2sin x? 

a b 
(a) xcos y? (b) x? cos y 
sin x? 2sin x? 
x COS y? xX COS y? 


2 
. Let — Fa ($222) : then 


In(e x’) 1-6/nx 
2 
vy İs 
(a),0 (b) 1 
(c)2 (d) -1 


. Let f (x) be a polynomial function , then second 


derivative of 7 (e”) is: 


(a) €””f (x) a-e"f"(€”) (b) e“f"( 4 f"(e”) 


(c) fe" )+e' f €”) (d) e* f (e”) her re) 


If xe” = y+sin? x ,then 2 is: 
dx x=0 

(a)-1 (b)2 

(c)1 (d)0 


ız 


225 
dx=— 
İsfolas aie 


0 


Let f (x) be differentiable and 


A 
then — | is: 
iz 


2 ə 
(a) a (b) 2 


(ey = (d) 1 
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Differentiation 


12. For an invertible function y=f (x) , value of 1 1 n 1 
20220. 
: 3/2 2 3/2 2 2 pi (2r +1) 
fail” kel 
2 4 “ 5 17. Let f :R o R be strictly increasing function for all 
d? d”x 
Ze ae xe R and f"(x)-2f (x)4- f(x) =2e*, then which 
? ofthe follovving may be correct : 
(a) 1 (b)0 (a) 1 f@|=f@) Vo xeR 
(e)-1 (d) V2 (b) f(5) - -8 
(e) fG) -8 
13. Let (o , 2) , where a , $ #0, satisfy the equation (d) 1/60 1--769 V xeR 


ax? + 2hxy + by” =0, then ay is equal to : 


Mca.) 18. Let p , q € R , and f(x) (0? — 6x4 p) (”— 8x q). 
If exactly one real value of "cz " exists for which 
(a)1 (b) = f(a) = f(a) z 0 and f"(o) #0 , then which of the 
b following ordered pairs (p , q) are applicable : 
. dü (a) (9, 16) (b) 9.15) 
” (c) (5, 15) (d) (8, 12) 


14. Let F(x)= Hi 4:7-2F (ə) laz, then value of 19. Let f(x) “ sin”? (sin x) and g(x)=cos" (cos x) for all 
4 xe R, then which of the following statements are 
F 14) is equal to : correct : 


ə 32 (aytf”V)2e (0-1 (ə) f (2)4-.g (2)-0 
a> (0) og (6) f (-4)-g (-4)--1 (d) f (e) - g (2e)--1 
(c) “ (d) s 20. Let f(x) — cos? (x + 1)—cos x. cos(x + 2) forall xe R, 


then : 
(a) f'(x)=0 V xeR 


15. 1f f(x)=(1+x)" , “then the value of 
(b) f(x) #0 V xeR 


fo) f'(O)+ ” ui at f”00) is (c) f'(x) z 0 for some real values of x 


(d) f(x) is non-decreasing V xeR 
(a)n (b) 2" 


n-1 
(c)2 (d)0 Assertion Reasoning questions : 
( Questions No. 21-25) 


Following questions are assertion and reasoning type 
questions. Each of these questions contains tvvo 


16. Let ne N and f (x) is twice differentiable positive statements , Statement 1 (Assertion) and Statement 2 
function on (0 , ©) such that x /(x) — f(x -1) — 0. (Reason). Each of these questions has four alternative 
ansvvers , only one of them is the correct ansvver. Select 

If f(x) =e 8) | then : the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 


" " — 1 
(a) ght D+ aX) = Statement 2 is the correct explanation of Statement 1. 


x 
(b) Both Statement 1 and Statement 2 are true 


(b) g"(x)-g"(x-D= : R but Statement 2 is not the correct explanation of 
(x-) Statement 1. 
1 1 4 (c) Statement 1 is true but Statement 2 is false. 
8 ( 7) € -) (- Qn) (d) Statement 1 is false but Statement 2 is true. 
. . : 1841 Mathematics for JEE-2013 
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21. Let f"(x) denotes the vf derivative of f (x) and Statement 2 : cos ”/(4x" -3x) - -3cos” x for all 


f(x) z (x? -D” , where k EN. ve(-4 2 
Statement 1 : If the equation f” (x) =0 is having 10 — 
distinct real roots for exactly one value of 'n' , then X" 
equals to 9 24. Let f, (x) = exp(f,1()) V neN and 
because fo(x)-—x=0, then 
Statement 2 : A polynomial function of 'm' degree , 2 
where m € N , vanishes after m" derivative. Statement 1: .. Tü x)) = I] f(x) 
dx" ae 
i=l 
22. Statement 1: Let f(x)=sinx—xcosx , then Hezimse 


f (x) e xsin x . Both the functions f(x) and f (x) are 

non-periodic n n 
hezi Statement 2: [lio =exp ds (x) 
Statement 2 : The derivative of non-periodic 


differentiable function is non-periodic in nature. 
25. Statement 1 : Let y=? and x=t+1 V fe R ,then 


23. Statement 1 : Let f(x) cos (4x? -3x) , then döy 0 ah 226 
1) 4 dx 
f m ~ 5 vis because 
because 2 
Statement 2 : FD = at t=0 
dx dx? 
: : : 1851 : 
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Differentiation 


Comprehension passage (1) 
( Questions No. 1-3 ) 


Let f (x) be a cubic polynomial function for which 
a + f'Q) a + f "(3)x — f(x) =0 holds true for all 


x € R ,then answer the following questions which 


are based on f (x). 


- 


. With reference to f (x) , the incorrect statement is : 
(a) f(0) + f@)=-12 (b) FO) +f (3) x -26 
(c) f) +f) x -26 (d) fC) +f(2)=-14 


2. Let [x] represents the greatest integer which is just 


less than equal to x , and oz , $ , y are the roots of 
f (x) = 0, where ox 2 cy, then value of 


[a]+2[8]+3[y] is equal to : 


(a) 18 
(c) 20 


(b) 15 
(d) 12 


3. If g(x) =| f(x) 
for y = g(x) are: 


, then total number of critical points 


(a) 4 (b) 5 


(c) 3 (d) 2 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Let f(x) =x*- 8x5--.22x”—24x V x eR and function 
g(x) is defined as : 
( minl7(0:0:£x): Üzxae2 
x)= 
= max {f(t):2<t<x} ;2<x<5 
On the basis of given definition of f (x) and g(x) 
answer the following questions : 
. Function g(x) in (0 , 5) is non-differentiable at : 
(a) one point location. 


(b) two point locations. 


(c) three point locations. (d) infinite point locations. 
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{3 
5. Value of $ (3) is equal to : 


2 
(a) —2 
(b) 1 
(c) 0 
(d) -4 


. In which one of the following intervals , f (x) = g (x) 


holds true : 


1 
sön. 
(b) [cos 1,21 


(c) [sin 3 , sin 1) 


(d) (, z) 


Questions vvith Integral Ansvver : 
( Questions No. 7-10 ) 


10. 


. If x — sec6 —cos6 , y — (sec0)"” —(cos@)" , where 


d 2 2 
neN , and (=) -°(2 zl then value of 


x x +B 


(a — 6) isequalto.......... 


3 
, Let f(x) un + (sin 6)x” — (sin 4 )(sin8 ) x , and 


f (sin8) = K(sin” 1)(sin 8)(sin 6) 


"K" is equal to .......... 


, then value of 


€ 


fe 1 1 
. Let f(x) -İ 5 dt , then value of 250 
7 4 4 


is equal to .......... 


Let the function f (x) be defined as f(x) = x ae? 


and g(x) c f (x) , then the value of g'(1) is equal 
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Matrix Matching Questions : 
( Questions No. 11-12 ) 


11. Leta, BER, where a#f, and f(x)= x” —9x” +24x+k= (x —o) (x — 8) then match the follovving columns. 


Column (1) 


(a) Absolute value of the difference of the tvvo possible 


values for T" is 
(b) If € 6 , then "o ” is 
(c) If a>, then ‘a ' is 


(d) If o 5 6 , then 6” is 


Column (ID 


(p) 0 


(q) 2 
tr) 4 


(s) 1 


12. Match the following columns for the function and their derivatives. 


Column (1) 


(a) If f(x) =2 tan'x, then f' (x) is: 


(b) uF f0)=tan" zəl then /” (3) is: 


1-x 


2x 
1l+x 


b , then .f” (6) is: 


s —.. 


(c) If f(@)=sin! 


ri 


x 
(d) If f(x) =cos a 
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}: then f'(x)is: 


Column (ID 


2 
yx l<l 
(p) Tal İxl 


—2 

—— ;x<0 
(q) m 

”. 

;|x|41 

© 1+x? 

m şlxisl 
G) 3 | x| 

2 
t) -——:xeR 
o 1-:x” 
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Differentiation 


1. (d) 2. (c) 3. (c) 4. (a) 5. (c) 

6. (a) 7. (d) 8. (a) 9. (d) 10. (c) 
11. (a) 12. (b) 13. (c) 14. (b) 15. (b) 
16. (b, c) 17. (a,c) 18. (c,d) 19. (a, b,d) 20. (a, d) 
21. (b) 22. (c) 23. (c) 24. (b) 25. (c) 


ov 
1. ©) 2. (a) 3. (b) we 5. (c) 


6. (c) 7. (0) 8. (4) no (oy 10. (2) 
11. (a) ə r 12. (a) ət ç m 
(b) o q 6) pur “si 
1 Woe 


(c)> r 
(d) ə s 
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Tangent and Normal 


7. Equation of normal to curve y= (1+ x)” +sin '(sin’ x) 


at x=0 is: 


(a) x+y+1=0 


1. Let 'P’ be apoint onthe curve y = 


? and tangent 
l+x (b) x-y+1=0 
drawn at P to the curve has greatest slope in 
magnitude , then point "P” is 


(a) s 4) (b) (0, 0) 


(c) x+y-1=0 
(d) x+y=0 


S. Let at point "P” on the curve y" + 3x? = 12y , the 
tangent is vertical , then 'P’ may be : 


1 
o(64) eu) —— 


V3 
2. The equation of common tangent to the curves 11 4 
yz 6-x-x” and sxy=x+43 is: © afi (d) 55” 
(a) 3x-y=8 (b) 3x + y=10 
9. Acute-angle of intersection between the curves 
ğı -4 d 3 -” 
—. —. yel1-x” and y-1x?-3İ is given by: 
3. If o 50, then set of values of o, for which - 4/3 nel 3/9 
(a) tan | —— (b) sin | — 
ae“ — x — Ü has real roots is : 7 


1 I {7 m m” 
= b)l —,1 Pees eee 
(a) [o. | (b) Y (c) cos iz) (d) cos isr) 


(c) z , 2 (d) [0,1] 10. If the tangent and normal to the curve y “€ ” at 
€ point P(0 , 1) intersects the x-axis at T” and "N" 
respectively , then area (in sq. units) of equilateral 
4. If | F(x) -f (x), |< (x, - x V x), x, e R, then triangle which is circumscribed by the incircle of 
equation of tangent to the curve y = f (x) at point APTN is: 
(2, 8)is: 
ə) 2 343 2 
(a) x-8=0 (b) y-2-0 (a) G2 +) (b) TP (2-1 
(c) y-8=0 (d) x-2=0 


(c) ep +1)? (d) Bis -. 


5. Any normal to the curve x = a (cos@ + @sin@) : 
y=a/(sing — @cos @) at any point '@ “is such that : 
(a) it passes through (0, 0). 


(b) it makes constant angle with x-axis. 


(c) it is at a constant distance from (0, 0). 


(d) none of these. 11. Let x + 2y — k = 0 be the tangent to the curve 
6. Angle of intersection between the curves given by . 2 22 -—..... 
x3 —3xy)4.2-0 and y?3xy -2-0is: —-. 
: ot . nt (a) x /2 (b) —n/2 
€) s (b) 2 Oe (d) 4 (c) 3 n/2 (d) -3 z /2 
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13. 


14. 


15. 


Tangent and Normal 
12. If a function is having horizontal tangent at origin then 


it holds the H-property , functions having H-property 
are : 


1 
“usul x”sin—, xz0 
(a) y= x 


0 ; x=0 0 ;x=0 


(c) y=x|x| (d) y= min{x?, |x|} 


Let a curve in parametric form be represented by 
x 3t? ,y= 213 for all £ € R , then vvhich of the 


follovving lines are tangent to curve at one point and 
normal at another point of curve ? 


2 


(a) V2x+y-2V¥2=0 (b) 2: 7”1-0 
€) 44S y-v2-0 (d) x-V2y+ 2 =0 


Let f:R > R and g:R* >[0, ©) be the functions 
which are given by f(x)=kx and g(x) =|log_x|. If the 
equation f (x) — g (x) =0 is having three distinct real 
roots , then possible values of 'k' can be : 


m oo 
ae de 
@+ (4) —— 
. 2-4. 


Functions which are having vertical-tangent at point 
x=1 are: 


(a) f(x)  sgn(x—1) 
(b) f(x) =4/x-1 
(c) f69 =(x-1)?" 


Vx-1; x21 


(d) f= 
. — ;x<l 


Assertion Reasoning questions : 
( Questions No. 16-20 ) 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 
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16. 


17. 


18. 


19. 


20. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Consider the curves C, : y” — 2x and C,: y= eyl, 


Statement 1 : Curves 'C,' and 'C,’ forman orthogonal 
pair of curves 


because 


Statement 2: Curves 'C,’ and “C,/ intersect each 


other at only one point location 


Let a € (0 , V2) and be R" , where 


D-(a-b) "ipə -—) 


Statement 1 : For given conditions on ‘a' and 7”, the 
minimum value of 'D' is 8 


because 


Statement 2 : The minimum distance between the 


curves xy =9 and x” H y” -2 is equal to 2V2 units. 


Statement 1 : Let y =f (x) be polynomial function , and 
tangent at point A(a , f (a)) is normal to the curve of 
y = f (x) at point B(D , f (b)) , then at least one point 


(c ,.f (c)) exists for which f'(c)=0, where c € (a, 2) 
because 


Statement 2 : Product of the slopes of tangents to the 
curve y =f (x) at 'A' and “"is equal to —1 if tangents are 
not parallel to the axes. 


Consider the curves C,: y = x” + x + land 
Cy: y=x-5x+6. 


Statement 1 : Equation of common tangent to the 
curves C, and C, is given by 9y + 3x-4-0 


because 


Statement 2 : Acute angle of intersection of the curves 


C, and C, is tan” m 
ı 71 


Statement 1 : Length of subtangent at point P (2 , 2) 
for the curve x?y" = 32 is equal to 3 units 


because 
Statement 2 : Length of subtangent at any point 
. 
cə 


(a , 8) for the curve xy? — 32 is equal to 
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Exercise No. (2) 


Comprehension based Multiple choice questions 
with ONE correct answer : 


Comprehension passage (1) 
( Questions No. 1-3 ) 


Consider the curve C,:5x°-10x°+x+2y+6=0. 


If the normal ‘N’ to curve C, at point P(0 ,-3) 
meets the curve again at two points Q and R , then 
answer the following questions. 


. Minimum area (in square units) of the circle passing 
through the points Q and R is equal to : 


(a) 52 
(c) 8x 


(b) 47 
(d) 27 


. With reference to line of normal 'N’ , which of the 
following statement is correct ? 


(a) line "N" is tangential to curve Cat point Q only. 
(b) line "N" is tangential to curve C, at point R only. 


(c) line 'N’is tangential to curve C, at both the points 
Q and R.. 


(d) line "N” is not tangential to curve C; at either of the 
point Q and R. 


. Let the length of subtangents at the points’ Q. and R 
for the curve C, be /, and 7, respectively , where 


l 
OQ 5 OR, 'O' being the origin , then ri is equal to : 
2 


(a)4 
(c)2 


(b) 1 
(d)5 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Let f :R— R be defined as f(x) = ax’ + bx’ +cx+27, 


where the curve of y =f (x) touches the x-axis at 
point P(-3 , 0) and meets the y-axis at point Q. 
If £ (0) - 9 , then answer the following questions. 


-If f (a) - f(8)  Oland o z $ , then value of 


[a]+[f] is equal to : 
integer function) 


([.] represents the greatest 


(a)0 
(c)5 


(b) 2 
(d) 10 


e-mail: mailtolks@gmail.com 
www.mathematicsgyan.weebly.com 


5. Area (in square units) of the triangle formed by normal 


at (o , 0), where @ #—3, with the co-ordinate axes is 
equal to : 


1 
(a) 2 


1 
(b) 2 
(e)1 


1 
d) — 
OF 


6. Let g(x) = f(x) +A, where(g (x))” + g"(x).g(x) =0 


is having exactly four distinct real roots , then 
exhaustive set of values of.’4' belong to : 


(a) (-27, 8) 
(b) (-24, 4) 
(c) (-32, 0) 
(d) (-20, 32) 


Questions vvith Integral Ansvver : 
( Questions No. 7-10 ) 


7. Let tangent at 7,” point to the curve C : y - 85 —1, 


10. 


1911 


x = 474-3 is normal at another point 7,” to the curve 


'C’, then value of 729(1,)° is equal to .......... 


. Let any point "P” lies on the curve y? (3 — x) £ (x — 1), 


where the distance of "P” from the origin is 7,” and 
the distance of tangent at "P” from the origin is 7, . 


Ge + 199 
2 


nl 


If point P is (2 , 1) , then value of is 


equal to .......... 


. Let /, and J, be the intercepts made on the x-axis 


and y-axis respectively by tangent at any point of 


the curve x z q cos” 9 , y= bsin” 0 , then the value 


Let chord PQ of the curve y -.47x? —5Ax+4=0 be 
tangential to curve y(1 —x) = 1 at the point R(2 , —1) , if 
PR  RQ , then the least possible value of 42 is equal 
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Tangent and Normal 


Matrix Matching Questions : 
( Questions No. 11-12 ) 
11. Match the following columns (1) and (II) 


Column (1) Column (ID 


(a) If the angle between the curves yx? =1 and y =e?!" (p) 3 


at point (1, 1) is 6 , then value of cos 6 is 


(b) If the acute angle of intersection of the curves x” — 4ay and (q) 2 


— ree (2), then "A ‘i It 
= 5 , is tan” , then is equal to 
YU x) 4-4a? . 
(r) 1 
(c) The length of subtangent at any point on the curve 
y =ae*” is equal to (s) 5/4 
(d) If the slope of tangent , if exists , varies at every point of the 
curve y= max { e,lte*,k ) , then 'k' can be (t) 1/2 
12. Match the following columns (I) and (II) 
Column (1) Column (ID 


(a) Ifthe non-vertical common tangent of the curves xy z —1l (p) 1 
and y? = 8x is line TL”, then area (in square units) of the 
triangle formed by line 'L’ with the co-ordinate axes is 


(b) Ifthe curves y — 1—cosx, -r c xx and — (q) 1/2 


touch each other , then the number of possible values of 
"A" is/are 


(c) The area (in square units) of triangle formed by normal at (r) 4 


sin y 


the point (1 , 0) to the curve x =e with coordinate axes 


is: 


(s) 2 
(d) If the inequation 3— x” >|x—A| has at least one negative 
solution , then the possible values of “A ' can be (t) —4 
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1. (b) 2. (d) 3. (a) 4. (c) 5. (c) 

6. (b) 7. (c) 8. (d) 9. (c) 10. (b) 
11. (a, d) 12.(a,b,c,d) 13. (a, b) 14. (a,c, d) 15. (a, b) 
16. (b) 17. (a) 18. (a) 19. (d) 20. (c) 


"ANSVVERS, 


1. (a) 2. (Ə 3, (d) 4 


: . (a) ov 5. (b) 
6. (c) 7. (8) 8. (9) ə 10. (1) 
11. o> . 12. oF : Na 
(57 dölə: we 
M 
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Rolle's Theorem & Mean Value Theorem 


1. The tangent to curve of f(x) = (x + 1)’ at the point 


[af 5 (4) intersects the line joining 


2 
(a, f(a)) and 15.70: where a<f and 
o,BeR. 
+B 


at a 
(a) on left of x= af (b) on right of x — —- 
(c) at no point (d) at infinite points 


. If f (x) and g (x) are differentiable functions for all 
x €eT0 , 1] such that f (0) = g (1) — 2, g (0) - 0 and 


701) 6, then there exists some value of x € (0 , 1) for 
which : 


(a) f (o) = g (o) (b). f (a) 24g (a) 
(c) f (a) = 2g (a) (dy f (a) z3g (a) 


. If 4(b +3d) =3(a+ 2c) , then ax” bx? +cx+d=0 will 
have at least one real root in: 


1 
(a) xo) (b) (-1 , 0) 


3 
(c) (-3.0) (d) (0,1) 


. If Rolle"s theorem is applicable to the function 
f(x) - İ e” (tf? -a?)dt on the interval [0 , 2 , then 
0 


"o." belongs to : 
(a) (-4, 4) - 10) (b) (-3 , 3) 10) 
(c)c-1,)-10) (d) (-2, 2)- {0} 


. Let f (x) be a differentiable function V x € R and 
fC)=-2 and f (x) x2 V xeHl, 6), then f(6) is: 


(a) more than 5 (b) not less than 5 


(c) more than 8 (d) not less than 8 


[ 94 ] 


e-mail: mailtolks@gmail.com 
www.mathematicsgyan.weebly.com 


Rolle’s Theorem & 
Mean Value Theorem 


x*Inx 3 x>0 
6. Let f(x) = , then value of "o" 
0 ; x=0 


for which Rolle's theorem is applicable in 
10, 111s: 


2 1 
(a) a (b) ə 
(c) 0 (d) 1/2 


7. If 2a+ 3b+6c=0, then equation ax*+bx+c=0 is 
having at least one root.in the interval : 


(a) (1,2) (b) (-1,0) 
(c) (0,1) (d) (-1, 1/2) 


S. Let f:10,81 — R is differentiable function , then for 


8 
0<a,B<2, [roa is equal to : 
0 


(a) 3(a° f(a") +B f(B?)). 
( 
( 
( 


(d) 3(a? f(a?) + 9776). 


(b) 3(a* f(a) +B’ f(B)). 


(6) 3(a* f(a’) +B f(B°)). 


9, Let a,b,c be non-zero real numbers such that 
1 2 
İ (1--sin” x)(ax? + bx+c)dx = İ (1:-sin” x)(ax* + bx +c)dx, 
0 0 


then quadratic equation ax? + bx +c =0 has: 


(a) exactly two real roots in (0 , 2). 
(b) no root in (0, 2). 
(c) at least one root in (0, 1). 


(d) at least one root in (1 , 2). 


10. If a+b+2c=0, where ac #0, then the equation 


ax? +bx+c=0 has 


(a) at least one root in (0 , 1) 
(b) at least one root in (1 , 0) 
(c) exactly one rootin (0 , 1) 
(d) exactly one root in (“1 , 0) 
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12. 


13. 


14. 


15. 


Rolle's Theorem dt Mean Value Theorem 


, Let f(x) “sin rİx? +1]4+(x)"* for all xe[2, 41, 


where [x] denotes the integral part of x , then 
which of the following statements are not correct ? 


(a) Rolle's theorem can't be applied to f (x). 

(b) Lagrange"s Mean value theorem can be applied to 
f @). 

(c) Rolle"s theorem can be applied to f (x). 

(d) Lagrange's Mean value theorem can't be applied 
to f(x). 

Let f (x) =min{ /n (tan x) , In (cot x)) , then which of 

the following statements are correct : 


(a) Lagrange's mean value theorem is applicable on 


f0) for xe [= zil 


(b) 
(c) 


f (x) is continuous for x € (0 , m) 


Rolle"s theorem is applicable on f (x) for 
İr 32 | 
xel—, 


(8 8 J 


Rolle's theorem is not applicable on f (x) for 


(d) 


z 32 
xel—,—. 


ae 


Let f (x) be thrice differentiable function and 
f@=1, £f(2) z 8 and f(3)= 27 , then which of the 
follovving statements are correct : 


(a) f " (x) = 3x? for at least two values in x € (1 , 3). 
(b) f"(x) = 6x for at least one value in x € (1, 3). 
()f"W=6 V xeR. 


(d) f " (x) = 3x? for at least one value in x € (2 , 3). 
If f(x) = ax” + bx? a 11x — 6 satisfy the conditions of 


Rolle"s theorem in [1 , 3] and f (2 +) =0 , then 


3 


values of ‘a’ and ‘b’ satisfy : 

(a)a-b-s8 (b) 4a—b=10 

(c) na z 1-sgn(b) (d) ab=2 

Let £f (x) be a non-constant twice differentiable 


function defined on R such that f(x) -f(4-x)-0 
and f (1) - 0, then: 


(a) f " (x) vanishes at least thrice in [0 , 4]. 


(b) f"() vanishes at least twice in [0, 41. 


(c) f " (x) vanishes at least once in [2 , 4]. 


(d) f(x) vanishes at least once in [0 , 4]. 


Assertion Reasoning questions : 
( Questions No. 16-20 ) 


16. 


17. 


18. 
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Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement | is true but Statement 2 is false. 


(d) Statement 1 is false but.Statement 2 is true. 


Statement 1 : If f (x) and g(x) are continuous and 
differentiable functions for all real x , then there exists 


some value of "8" in (a,y) 


TAZƏ) 809) _ 
f(a)-f(B) g()- g(8) 


such that 


because 


Statement 2 : (7(a)- f69)(g0) -g6ö)e” is 
continuous and differentiable function in R. 


Statement 1 : Let functions f (x) and g(x) be 
continuous in [a, bl and differentiable in (a, 2) , then 
there exists at least one value x=c in (a,b) such that 


7 f(b) | _ ve fe) 
= (b—a) 

g(a) gb) g(a) gic) 

because 


Statement 2 : Lagrange"s mean value theorem is 
applicable for function h (x) = f(a) g (x) — g (a) f(x) in 
[a,b]. 


Statement 1 : Let f (x) be twice differentiable 
function such that f (1)=1, f (2)=4 and f(3)=9, 


then f"(x)=2 for all x € (1, 3) 
because 


Statement 2 : Function h(x) = f (x) — x? is continous 
and differentiable for all x eH , 3]. 
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19. 


20. 


Rolle's Theorem & Mean Value Theorem 


Statement 1 : Let f: (0 , 4] — R be differentiable 
function , then there exists some values of "s" and ?” 


in (0 , 4) for which (7(4))” - (”(0))” m 8f (a)f (b) 
because 

Statement 2 : Rolle's theorem is applicable for f (x) 
in [0,4]. 


Statement 1 : Let f(x) be twice differentiable function 


and f"(x) € 0 V xela , b), then there exists some 


f+ ALI 
2 


. ı xX, +x, 
x,,x, in (a, b) for which f 2 


because 


Statement 2 : Lagrange"s mean value theorem is 
applicable for f(x) in [a, 21. 


Comprehension based Multiple choice questions 
with ONE correct answer : 


Comprehension passage (1) 
( Questions No. 21-23 ) 


Let f (x) be thrice differentiable function such that 
fP=fO =0, f(g) =f(s)=4 and f(r) =-1, where 


t>s>r>q> p, then answer the following questions. 


21. 


22. 


23. 
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If g@)=f@).f"()+( '@))’, then minimum number 
of roots of y= g(x) in the interval x elp , fl are: 
(b) 4 

(d) 10 


(a) 8 
(c)6 


If h(x)=f (x). f'" (x) +f (69.f" (x), then minimum 


number of roots of y = A(x) in the interval x € lq , fl 


is/are : 
(a)2 (b)1 
(c)3 (d)4 


If 9(x)= cae +f (x).f'"(x), then minimum 


number of roots of y = 6(x) in the interval x eTp , sl 


is/are : 
(a)1 (b)2 
(c) 4 (d) 3 
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1. (c) 2. (c) 3. (b) 4. (d) 5. (d) 

6. (d) 7. (c) 8. (c) 9. (d) 10. (c) 

11. (a, d) 12. (a,b, d) 13. (a,b,d) 14. (b,c) 15. (a,b,c,d) 
16. (b) 17. (a) 18. (d) 19. (c) 20. (d) 

21. (c) 22.(c) 23. (b) 
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1. Let f(x) be non-zero function and f@dt= f7 (x) —1 
0 


V xe R, then f(x)is: 
(a) constant function. (b) non-monotonous. 


(c) strictly increasing. (d) non-decreasing. 


2 


: io) ar) İİ x”) Y xe(“3,4) , where 


Xx 
3 
f"(950 V xe(-3, 4), then (x) is: 


(a) increasing in [-3.4) (b) decreasing in (3 , 3) 


3 
(c) increasing in 0) (d) decreasing in (0 ,3) 


x41 


. Let f(x) İ er dt-çthen f(x) increases for : 


2 
x 


(a) x €(-2,0) (b) xeR 


(C) xeR” (dq) xe R™ 


. Let f (x) be twice differentiable function and 
f"@<0 V xeER, then g (x) =f (sin’x) +f (cos’x) , 


where | x|<7/2 , increases in: 


= b mz. 

a) [0.4] (b) ə 
iia d |-+ 4 

© [0.4] (d) . 


. Let function f (x) is defined for all real x and 
fO=1, £f (0)--1,7f()50 V xe R ,then 

(a) f"()>0 Vo xeR 

(b) f" () x-2 Vo xeR 

(c)-1<f"(W<O0V xeR 

(d) -2 x f" (3) x-1V xeR 
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6. 


10. 


tee Joe 


Monotonocity 


Let the function nəbi be defined as 


fo =F —2tan""(e") then f(x) is: 


(a) odd function and strictly increasing in (0 , oo). 
(b) odd function and strictly decreasing in (—o , oo). 


(c) even function and strictly decreasing in (—oo , oo) . 
(d) neither even nor odd but strictly increasing in 


(Coo , oo). 


. If tan(z cos 6) = cot(z sin 6) , where 6 € 0 i x and 


f(x) — (sin 6 --cos6)”, then f(x) is: 


(a) increasing for all x € R. 
(b) decreasing for all x € R. 
(c) strictly decreasing for all x € R. 


(d) non-increasing for all x € R. 


2 2 


— and g(x)=—— 


2— 2cos” x 6x--6sinx ” 


where x € (0 , 1), then: 


(a) both f(x) and g(x) are increasing. 
(b) f(x) is increasing and g(x) is decreasing. 
(c) f(x) is decreasing and g(x) is increasing. 


(d) both f(x) and g(x) are decreasing. 


. If f (x) z (k 4.2)x” —3kx? 49kx-1 is decreasing 


function for all x € R , then exhaustive set of values of 
'k' is given by 
(a) 13, -2] 

(c) (coo , -3) 


(b) (-o , —3] 
(d) 10, co) 


If f(x) =2e* —ae* +(2a+1)x-3 is increasing for 
all xe R, then ‘a’ belongs to : 

(a) R (b) 10, co) 

(c) R” (d) Iİ, oo) 
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12. 


13. 


14. 


15 


Monotonocity 


. Let f(x) and g(x) be differentiable functions for all 
real values of x. If f(x) € g(x) and f '(x) = g (x) 
holds for all , 


respectively , then which of the following statements 
are always true ? 


xe(-0,2) and xe(2, oo) 


(a) f(x) x g(x) holds V xe R if /(2) x g(2). 
(b) f(x) € g(x) holds V xe R if f(2) € g(2). 


(c) f(x) x g(x) holds for some real x if f(2) € g(2). 


(d) f(x) < g(x) holds for some real xif f(2) 5 g(2). 


For function f(x) = xcos (+) ,x2l, 
x 


(a) for at least one x in interval 


11, 0), f(x+2)-f(x) <2 
(b) lim f (x) =1 
(€) for all x in the interval [1, co), f(w+2)—f(x)>2 
(d) f'(x) is strictly decreasing in the interval [1 , 0 ) 


Let "S” be the set of real values of x for which the 
inequality f (1 — 5x) < 1 — f (x) — f“ (a holds:true. 
If £ (ə) z 1 — x” — x forall real x then set S" 
contains : 


(b) (€ , co) 


(c) (4/2 , 2) (d) (-v3 , - V2) 


Let f(x) uzi —xcot'x—Invl+x° V xeR. 
If “S” denotes the exhaustive set of values of x for 
which f(x) is strictly increasing , then set "5” contains: 
(a)[-2,-1] (b) 10, 2] 
(c) 15, 101 (d) [2,3] 


. Let f (x) be monotonically increasing function for all 


xe R and f " (x) is non-negative , then which of the 
follovving inequations hold true : 


a) 2... “— 


2 


(b) 


fa) + fə) > (A) 
2 2 


(c) 


f(%)+ f(x) <s(4 yə 
2 2 


(d) 


-——ı- 
2 2 


Assertion Reasoning questions : 
( Questions No. 16-20 ) 


16. 


17. 


18. 
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Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1: and Statement 2 are true 
but Statement 2\is not-the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Statement 1 If f:R— R be defined as 


f (x) = 2x + sin x , then function is injective in nature 
because 


Statement 2 : For a differentiable function in domain 
'D', if f (0) 5 0, then function is injective in nature. 


Consider the function f(x) = 4İ xl forall xeR. 
Statement 1 : If o o ğ o 0 , then 


f(@)+ f(B) <s( =) 
2 2 
because 


Statement 2: for all xe R” , f (x) and f "(x) are 
negative. 


Consider the function 


f(x) z 2 sin”x — 3 sin?x + 12 sin x 4 5 for all x € R. 
Statement 1 : f (x) is increasing in nature for all 


re(0, | 
2 


because 


Statement 2 : y = sin x is increasing in nature for all 


ve(o,£) 
2 
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19. Let f:R—R be strictly increasing function such 


21. 


22. 


that f” (x) > 0 and the inverse of f (x) exists , then 


df (ə) 


i KÜV xeR 


Statement 1: 


because 


Statement 2 : Inverse function of an increasing 
concave up graph is convex up graph. 


20. Let 


f(x) be twice differentiable function 
V xe(a ,b). 

Statement 1 : f " (x) vanishes at most once in (a, 2) if 
f"@<0V xe(a,b) 

because 


Statement 2 : f ' (x) vanishes at least once in (a, b) if 
f"@>0 V xe(a,b). 


Matrix Matching Questions : 
( Questions No. 21-22 ) 


Column (1) 


2 
x 


(a) f@= fe -5r44)dt. 


(b) f(x)=e*+x 
(c) f(x) =| x? -2x| 
(d) f (x) — xe) 


Match the following functions in column (1) with their monotonic behaviour in column (II). 


Column (ID 


(p) increasing in (2, co ) 


(q) decreasing in (-1 , 0) 
(r) decreasing in (—co , — 2) 


(s) increasing in (0 , 1) 


Let f (x) be differentiable function such that f'(x) x 2a f(x) VY xe R where o € R" and f(1)=0. If f(x) is non- 


negative for all x 21 and f (x) 48 non-positive for: all x <1, then match the following columns for the functioning 


values and their nature. 


Column (1) 


(a) f(in 2)is 
(b) f(Vz) is 


(c) f(Vve? +e) is 


(d) f(sin4) is 
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Column (ID 
(p) positive. 
(q) non-negative. 
(r) negative. 


(s) non-positive. 


(t) zero. 
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Monotonocity 


1. (c) 2. (c) 3. (d) 4. (c) 5. (a) 

6. (b) 7. (c) 8. (b) 9. (b) 10. (b) 
11. (a, c) 12.(b,c,d) 13. (a, b,d) 14. (a,c) 15. (a, d) 
16. (c) 17. (a) 18. (b) 19. (a) 20. (c) 


21. (a) 5 p,q,r,s 22.(a) —q,s,t 
(b)  P.q.T,s (b) q,s,t 
(c)>p,q,r,s (c) 5q,s,t 
(d)> r,s (d)>q,s,t 
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1. Let f:R—R be real valued function defined by 


F(x) =|x?-4| x|43 


following option is incorrect : 
(a) f'(2)= f (2) “0. 

(b) local maxima exists at x — 0. 
(c) £ (3)and £f (1) don't exist. 


(d) x = Ois not a critical point. 


e-mail: mailtolks@gmail.com 
www.mathematicsgyan.weebly.com 


, then which one of 


the 


Maxima and Minima 


6. A line segment of fixed length 'K’ slides along 


the co-ordinate axes and meets the axes at 
A(a , 0) and B(0 , b) , then minimum value of 


İY L 
zz uzi is given by : 
a b 


(a)8 (0) 3-4 


4 


(c) Kaş (d) K”4— 4 
K K 


7. If f@ =| 1-xİ and” g (x) z 1x?— 21, then number of 
Let f(x) - İ İx-21-1 : x#2 "han critical location(s) for composite function £ (g (x)) 
1 — is/are : 
(a) | f Göl is discontinous at x = 2. (a) 0 (b) 6 
(b) f (|x|) is differentiable at x — 0. (c) 7 (d)5 
(c) local maxima exists for f(x). at x=2. 
. : 2):- <=] 
(d) local minima exists for | Ff (| <I) | at x= 0. 8. Let f(x) = nı. .. , then the local 
2/3 , 
x s-l<x<2 
3. Minimum value of function f(x) = max {x,x+1,2-x}, maxima exists at : 
is (a)x=0 (b) x=1 
3 
(a) 1/2 (b) 3/2 xe ase 
(c)0 (d) 1 2 
4. Let f(x) = min {1 , COSX, 1-sin x)V xel-r ; x) : 9. Let ?P” be any point on the curve x?+ 3y? + 3xy = land 
then / 63 is: "O" being the origin , then minimum value of OP is : 
ibmbarg-? a) | o) | 
(a) differentia -” 2-3 Y2:-43 
(b) non-differentiable at x = 0 [> 
(c) .. (d) Z 
2 57 
1 4-13 \ V3 
(c) having local maxima at x = z 
(d) having local minima at x 0 2- |x? +5046) ə. 
10. If f(x) — 2 , then range of 
5. If a, £ € R, then minimum value of a xl —. 
2 values of ‘a’ for which f (x) has local maxima at 
(6-8) +(vi-a? — /4- 8? ) is equal to : x= -2 is given by: 
(a) 14 (b) 6 (a) a € (-1,1) (b) a € R/(-1,1) 
(c) 1 (d)4 (c) ae R/[-1 1) (d) ae[-l, ıl 
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12. 


13. 


14. 


15 


Maxima and Minima 


. Let function f(x) = İ te! —I(t-1)(t -2)3(t 3) dt , 


-1 


then f (x) has point of inflection at location x 
equals to : 


(a) 1 
(c)0 


(b)2 


(d) none of these 


Function f(x) =x+ x” tan x has : 


(a) one local maxima point in o : 4 

(b) one local minima point in o ; z 

(c) no point of extremum in o : 2 
2 


(d) one point of inflection in 0 : x 


2 


Let xe N and f(x) - , then maximum 


a 
200+2° 
value of f (x) is equal to : 


543 


57 58 
ə 625 


Let f(x) - (a - 1)x4(a”-3a-2) cos then set of 


all values of ‘a’ for which f (x) doesn't possess any 
critical point is : 


(a) [1, co) 
(b) (-2, 4) 
(c) 1,3)U6 ,5) 


(d) (0, )001, 4) 


. The 
f (x) = 2x7 -15x? 4.36x—48 


maximum value of the function 


on the set 


Az(x/x 420X9x,xeR) is: 


(a)6 
(c)5 


(b)7 
(d)4 
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Multiple choice questions with MORE than ONE 


16. 


17. 


18. 


19. 


[ 103 ] 


correct answer : ( Questions No. 16-20 ) 


Let f(x) ax” +bx’ +x+d_ has local extrema at 
xeğ, oğ 0 


fT(o)f(9) 5 0 , then equation f(x) £ 0 has only one 
root vvhich is : 


x=a and where and 


(a) positive if a f(a) >0 
(b) negative if a f(a) >0 
(c) positive if a f (2) <0 


(d) negative if a f (2) <0 


tan x  cot x lan x —cot x 
Let f(x) = - , then 
2 2 
-_ : nr 
(a) f(x) is.-discontinuous at x =—— ;nel 


(b) f(x) is non-differentiable at x = a snel 
(c) f(x) has local maxima at x = (2n +1) . snel 


(d) f(x) has local minima at x =(2n+ bz snel 


f (x) is cubic polynomial which has local maxima 
atx=-1. If f(2)=18, f(1) - —l and f (x) has local 
minima at x= 0, then 


(a) The distance between (-1 , 2) and (a , f (a)) , 


where x z q is the point of local minima is 22 


(b) f(x) is increasing for all [1 , 2/5 ] 
(c) f(x) has local minima at x= 1 


(d) the value of f (0) is 5 


 :7”? 

Let f(x) = , then 
(a” -2) ‘<= 

(a) f'(3) =0. 


(b) at x = 2 local minima exists. 
(c) at x=4, local maxima exists if a € R—(-2, 2). 


(d) at x=4, local minima exists if a €[-2 , 2]. 
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20. Let f(x) = 


represents the step-function. For function f (x) in 
-£ : o) , which of the following statement(s) 


is/are true : 


(a) Total number of points of discontinuity are four. 


(b) x= . is the location of local maxima. 


(c) Total number of points of discontinuity are three. 


ca ee coe 
w gE 


Assertion Reasoning questions : 
( Questions No. 21-25 ) 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement:2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from:the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 
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21. 


22. 


23. 


24. 


25. 
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Consider the function f:R—R defined as 
f(x -3x43. 


Statement 1 : For function f (x) , x = 0 is not the 
location of point of inflection 


because 


Statement 2 : x =0 is not the critical point for function 


FQ). 
1-sin2x ; xzz/2 
Let f(x) = , then 
1 : xezi2 
Statement 1 : y = f(x) is having local maximum value 
tx=— 
2 
because 


Statement 2: y “İ f (x)İ is having local minimum 


value at x= 


tla 


3 
Let f(x) evə mül -. In( kx”) for all xe R 


Statement 1 : y = f (x) is having exactly one point of 
local maxima and one point of local minima 


because 


Statement 2: y = f(x) is having exactly one point of 


inflection which lies in fo : +} 


Consider f(x)=sin|x| V xel-2z , 27] 
Statement 1 : For y =f (x) , local maximum and local 
minimum values can be equal 


because 


Statement 2 : There exists exactly two points of 
inflection for y =f (x). 


Statement 1 : If x , y € R" and satisfy the condition 


x+y? +99 = 4(3x + 4y) , then minimum value of 
log, (x? + y’) is 4 


because 


Statement : maximum value of (x? + y’) is 121. 
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Maxima and Minima 


Exercise No. (2) 


Comprehension based Multiple choice questions 5. If A e R” and f(a), f(2) are the values of local 
with ONE correct answer : maxima and local minima respectively , then 
f(a)— f(8) isequalto: 


Comprehension passage (1) 2 iy 4 İY 
( Questions No. 1-3 ) (a) əb ə. (b) {a + 4 


A 
b 1 2(,,1) 
ax — 3 EX 
Let f(x) = 2 5 si be continuous and (c) əb ə 4 (d) (a -+) 
differentiable function V x € R. If tangent to the 
- i |f(x)| 3 x20 
curve of y — f(x) at x —1 cuts the coordinate axes at 6. If A=-1 and g(x)= , then 
f(x)-1 3; x<0 


P and Q, then answer the following questions. 
which one of the following statement is true : 
1. If "O" represents the origin , then maximum area 2 
(in square units) of the rectangle which can be inscribed (a) x= BB is the location of local maxima. 


in the incircle of triangle OPQ is equal to : 
(b) x=0 is the locatiomof point of inflection. 


32 
(a) 9--4./2 (b) 5425 (c) x=0 isthe location of local minima. 
2 
9 1 (d) x= (5 is the location of local minima. 
cc) = d) SS = 
.. 12-45 “. 74345 
Comprehension passage (3) 
2. Total number of solutions of the equation ( Questions No. 7-9 ) 
LT : : : : : 
76 -İsin ra =0 is/are : Let the fixed points A , B , Cand D lie ona straight line 
such that AB = BC = CD = 2 units. The points A and 
(a) Infinitely many (b)0 C are joined by a semi-circle of radius 2 units , where 
1 (vite 'P' is variable point on the semicircle such that 
c tely man 
yaş ZPBD-cx.H R" is the region bounded by the line 
3. If g(x) =|2—f(@)| V xeR, then total number of segments AD , PD and the arc AP , then answer the 
points of extremum for function y= g(x) is/are: following questions. 
(a)2 (b) 1 7. Maximum area (in square units) of the region ‘R’ is 
(6)4 (d)3 to: 
Sx 
Comprehension passage (2) (a) 52 “5242 (bye 3 


( Questions No. 4-6 ) 
4 4 
(c) 243 (d) —443 
Let function f:R o R be defined as 3 3 
1 8. Maximum perimeter of the region “R” is equal to : 
f(o= [2 a x , where “A " isnon-zero 


(a) 492 + —. 2) units. 


real parameter , then answer the following questions. 


4. If x=a and x ğ are the locations for local (b) 2-0 units. 
maxima and local minima respectively , then 
minimum value of (a? + B*) is equal to : di əə 3] ili 
(a) 4/9 (b) 8/9 
(c) 2/27 (d) 16/27 (d) Gears units. 
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9. If the area of circle inscribed in the triangle PAB is 


: . afl o). 
maximum , then value of sin” (+ cos 2 is equal to : 


xəli 
(a) sin 5 

sin’ (=) 
(c) 10 


(b) sin” iz) 
4 

(d) sin” 5 
8 


Questions vvith Integral Ansvver : 
( Questions No. 10-15 ) 


10. In a triangle ABC , AB = AC and the length of median 
from 8 to the side AC is 1 unit. If the area of triangle 
ABC is minimum , then value of 10(cos A) is equal to 


11. If the location of local minima of f(x) — A”7x — x” +1 


satisfies the inequatity — 


positive integral value of "2" is equal to 


x +2x43 se 
——— <0, then minimum 
x +5x+6 


12. 


14. 


15. 


Let area of triangle formed by x-axis , tangent and normal 
at point (t , f? 4.1) on the curve y — x? +1 be A" 


square units. If £ e İl , 31, then minimum value of AA" 
is equal to 


. If a € R” and f (x) =x° +3(a—7)x +3(a? —9)x-2 


is having point of local maxima at x — xo , where 


Xo € R” , then the least possible integral value of ‘a’ 
is equal to 


Let the perimeter of AABC be 12 units , where 
AB=AC-. If the volume of solid generated by revolving 
the triangle ABC about its side BC is maximum , then 
length (2 AB) is equal to .......... 
Let a variable line through (1 , 2) is having negative 
slope and meet the axes at P and Q. If "O" is origin 
and area of triangle OPQ is ‘A’ square units , then 
minimum value of A is equal.to 


Matrix Matching Questions : 
( Questions No. 16-18 ) 


16. Match the following Columns (1) and (11) 


(a) 


(b) 


(c) 


(d) 


Column (1D 


If three sides of trapezium are of equal length 3/5 units 


and its area is maximum, then perimeter of trapezium is : 


If xe z x) and f (x) = p sinğx 4: sin?x is having 
exactly one location of local minima , then value(s) of 
‘p' canbe: 


7 


Number of points of inflection in |-# ş 4 for the 


function f(x) — cos” x is/are 


If f(x) =|1-x|+|x-3| V xe[0,5], then global 
minima exists at x equal to : 
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Column (ID 
(p) 1 


(q) 0 


(r) 2 


(s) 3 


(t) -1/2 
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Maxima and Minima 


17. Let f (x) =x? — bx +c, where 2 is odd positive integer and f(x) — 0 is having two distinct roots which are prime 
numbers. If b + c = 23 , then match the following columns (1) and (ID. 


Column (1) Column (ID 
(a) Global minimum value of f (x) in [3 , 8] is equal to : (p) 0 
(b) Global maximum value of y=| f(x) | in [0, 8] is equalto: (q) 14 


(c) Local maximum value of y = f (|x|) is equal to : (r) 9/2 


(d) If y=| f(|x|)|, and x =a is the location for critical (s) -25/4 


points , then values of "az" canbe: (t) —7 


18. Match the functions of column (I) with their corresponding behaviour in column (II). 


Column (1) Column (ID 
(a) If f(x) — x” -4x” 42, xe(-1, 4), then (p) f(x has exactly one point of local maxima. 
(b) If f@ =x" (4-5), xe (2 : 4) , then (q) f(x) has exactly one*point of local minima. 
- 
(c) If f(x)= ə) ,x€ 0 z , then (7) f (x) has exactly one point of inflection. 
1+x tan x 2 
3 
(d) f(x= . xcot x -S in +x), xE (“vr : Vir) ; (s) of (x) has no critical point. 
then (b f (x) has exactly two points of inflection. 
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1. (d) 2. (c) 3. (b) 4. (b) 5. (c) 

6. (d) 7. (c) 8. (c) 9. (c) 10. (b) 

11. (c) 12. (c) 13. (b) 14. (d) 15. (d) 

16. (b, c) 17. (a,b,c) 18. (b, c) 19. (a,b, d) 20. (a,b, d) 
21. (d) 22. (c) 23. (b) 24.(b) 25. (b) 


Ci 


1. (d) 2. (c) 3. (d) AON 5. (b) 
əv | 


6. (b) 7. () 8. } w 


11.(4) 12.5 Nər — “Aa 15.(4) 
RACE S 
16. (a) ə s 17.( > tyr 
(b)> p.t məq vƏ (b) p.q.r 


(c) r Ğ (c) q 
(d)>p,r,s d)—+>p,r,t (d) ə p,q.r 
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Indefinite Integral 


Multiple choice questions with ONE correct answer : 


6. İ e"(14-c?")dx 


g"-g”si 


( Questions No. 1-15 ) 


is equal to : 


2 — = 
1. Value of [2a is: (a) tan (e* +e") +c 


xyltxtx? 
(a) s axalac, (b) - ox, 
Xx Xx 


(c) lr (d) 0.7 tc. 
x x 


(b) tan” İ(e” —e*) +c 
(c) tan”1(e”” +e7*) +e 
(d) tan!(e* —e*) +c 


2. Let f (x) = g(x) and g'(x)=—-f(x) V xeR and 


İ (sinx=cos x)dx 


zə = 2 2 : : Ts is equal 
.-.5..-....... (sin x F cos x)vsin Xcos x --sin? xcos? x ı 
(a) 32 (b) 8 (c) 16 (d) 64 .. 
3. If [fea =F (x), then [ere dx equals to : (a) cot! \vsin? 2x—sin.x} FC 
LE 2 2 
(a) nk (FQ) Eİ (F(x) dr | (b) cot” {Vsin? 2x-+2sin2x| +c 
as... AN 
(b) aL .. [Fo Je | (c) tan” İsbin? 2x4+2sinx|+¢ 
(c) “ku İ (cya | 
2 2 (d) tan isbin” 2x—sin.x} +c 
(d) “Eu İ POP )a(x*) | 
2 dx : 
8. (= is equal to : 
4. Let f(x) be strictly increasing function satisfying 5— 
f(0)-2, f/(0) 3 and f"(x) - f(x), then f (4) a 
is equal to: (a) an = +c 
ə Sea ə 5e8 -1 ı 
? 2e4 2e* acl 
2e4 2e* (b) x ln +¢ 
() 58-1 (d) oa] (n-1)\ 14x" 
2 ..2 1—n 
5. If fe - SAS 500? x; (0) -0 , then f (1) mi” 
1+x (c) i ı +¢ 
is equal to : .—- 
1 1 
ee Sal ies 
ı i 7 ‘3 1 [ x"+1 = 
z @ of x" ) də 
(c) tanl “7 (d) none of these 
il: mai 11091 Mathematics for JEE-2013 
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Indefinite Integral 


dx is equal to : 


9 5: 
a”ıx 
2 2\n 
e (x+Vx° a?) R 
n 
(x+ ly? 4g? Tİ i 


(n+l) 


(xt Vx? +07)" 26 
(n—-1) 


(d) none of these 


(b) 


(c) 


3 —= 
10. İ ə * dx is equal to : 
x’ +1 


Ən xXx yi ie (b) 1 ate -l 

“5.0 ub. 

8 | +x’ 6 İ41-x”)” 

(c) 1 . x’ —x* +1 də di) fth 

€) — ə — yayar none o ese 
4 | d+x’)? 


dx is equal to: 


m 77V 
x(1+ 4/x) 


(a) səri 3. ktan”1(x5) +e 


ate +6tan | (al) +e 


(b) se) 


(c) Soy" +tan!(x!/)+e 
(d) none of these 
(x? + Idx 


x” —6x” +11x-6 
then 4(A F B FC) is: 


(a) 0 (b) 2 


12. r | - In| (x-1)4.(x-2)8 (7-3) | +k 


(c)5 (d)4 


dx . 
13. If Iİ = Kf (x) +c then 76) 18 


(a) logrithm function (b) inverse tangent function 


(c) cosine function (d) tangent function 


14. (ram a0 is equal to : 
1+cos20 
“20 
a ə. 9: (b) 0 cos? 9 +c 
cos6 
Otand Osin@ 
+ d + 
©) sec” 9 . () cos 0 
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15. 


17. 


18. 


19. 


(x? -Tax 


(x* +3x? +1)tan! 


(a) In tan{ + x 
x 


+C 


(c) In İtan”1 bə +) 
x 


1l+x 


5 is equal to : 
x 


(b) In wn'(-2] +c 


al,+BI,+yI, = yx” , then : 


(a) a+2B+7=0 
() 7-204 


Let fay] —ax and 


eas 
557: 


(a) İn 3a =3 
(c) 3B +2=0 
Let f(x)=[ 7 


41--x? . 


(b) a—B=4 
(d) a-y=1 


then : 


48.5 766-Db-y. 


(b) 4:38 =In 3a 


(d) m 3a =3+In8 


then 


where f(V2) =0, 


which of the following statements are incorrect ? 


2 
=) 
(a) f(-D də 


1 
(c) 5 


(b) 45) = V6 


(3) /0)-- 2 


Let [sind x)dx = f(x). sin{ =), c , where 


r 


c" 18 constant 
functions , then : 


7 


+ 1 
ti əə — — 
— ə, 4 


, f (x) and g (x) are two distinct 


(b) sin" (£0))- 7 


ul af 1 1 
(c) t (D.g0))-0 @)t a | 
c) tan'(f(1). g()) an ə : 
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Papi 1 
20. Let j— d= f(x) +5 f(g(x)) +e, where g (2) 


is polynomial function and “c" is constant value , then 
which of the following statements are true : 


(a) tn{ £(e0) -2-45 


(b) number of solutions of g (x) — x =0 are two. 


(c) number of solution of f(x) — x =0 is one. 


242 


(a) sin(2/ (42) === 


Assertion Reasoning questions : 
Follovving questions are assertion and reasoning type 
questions. Each of these questions contains tvvo 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 


ansvvers , only one of them is the correct ansvver. Select 
the correct ansvver from the given options : 


— 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement:2 is true. 


21. Let f(x)= 


” 
her — l-0. 
where x 
3 
Statement 1: ün g səl =2 


because 


Tə 


Statement 2 : all possible values of f(x) lies in [1/4, 1]. 


22. Statement 1: If x e iz 3 x) , then 


iL in{n(£+2)} 


because 


Statement 2: İ (əf (x) + f (9)dx = xf (x) +e, 


where “c" is integration constant. 
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23. Let J, = f tan” x dx , where n € VV and integration 


constant 1s zero , then 
Statement 1 : Summation of 


(tan x)” 
(+0424... a Rİ, jisequalto 3, İanə” R 
rzl 


because 


(tan x)”” 


Statement 2: 7, +] V new 


nt+2 77 


n+l 


24. Let f:R—R be defined as f(x) =ax’+bx+c, 


where a,b,c e R anda#0. 


Statement 1 : If f (x) = 0 is having non-real roots , 
then — Atan'(g(x))+u, where 2, are 
f(x) 


constants and g(x) is linear function of x 


because 


Statement 2: tan(tan’'(g(x)) = g(x) V xe R. 


3x 
€” +e )dx 
25. Statement 1 : If “ tan "(69)--c , 
where "c" is integration constant , then 
tan '(f(Gx)) = -tan "(/ (x) 


because 


Statement 2 : y £ f (x) and y = tan'x are both odd 


functions. 


Comprehension passage (1) 
( Questions No. 26-28 ) 


=x-) | 


Ax” +2x4+2 


Consider the indefinite integral 7 = 575: 


where 


dx 
If 1= f()vx? +2x+2 +a{/——_., 
Ax” 4+2x4+2 


f(x) is quadratic function and "o ' 
answer the following questions. 


is aconstant , then 


26. Total number of critical points for y=|f (x) | is/are: 


(a) 1 (b) 2 (c)3 (d)0 
27. Value of tan(sin™'(a@)) is equal to : 
1 
(a) B (b) 1 
(c) V3 (d) ¥2-1 
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Indefinite Integral 


28. Value of im 0 “dəy? is: 30. Value of 87, —71, is equal to : 
r=0 1 1 
(a) (b)0 (a) z 6) 5 
(c)e (d) infinite 1 1 
(€) 7 (d) 4 


Comprehension passage (2) 
( Questions No. 29-31 ) 


4 
a 31. Value of 101, -2.1. is equal to : 
” 1 = 
Let J = İ x.sin"xdx=—+f(n)I,,, “vhere : 
nz 
0 


a7 ale 

ne N , then answer the following questions. (a) 120 ib) 120 

29. Value of f(4) i Ito: — d = 

. Value of f(4) is equal to: (c) 120 (d) 120 
2 ae 
(a) 3 (b) 4 
3 5 
OF @ 5 
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1. (d) 2. (a) 3. (b) 4. (b) 5. (c) 

6. (b) 7. (b) 8. (c) 9. (a) 10. (d) 
11.(b) 12. (d) 13. (a) 14. (d) 15. (c) 

16. (a, d) 17. (c,d) 18. (a,c) 19. (c,d) 20. (a,c, d) 
21. (b) 22. (a) 23. (d) 24. (b) 25. (a) 

26. (c) 27. (a) 28. (b) 29. (c) 30. (b) 

31. (c) 
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m/2 n/4 


İ In(sin x r cos x) dx, 


. If i= i In(sin x)dx and 7, = 
0 -n/4 


then : 

(a) =I, 
(b) J, = 21, 
(c)1,=21, 
(d) 7, 41, 


, Let f :(0,co) ə R and F(x) = İfoa-a 
0 


F(x’) z (1 +x)x’, then /(16) is equal to : 
(a)4 (b) 8 
(c) 7 (d) 9 

1 


. If İ/oa-x İt röd, then value of f (1)is: 
0 


x 


1 
(a) 2 (b) 0 


1 
()-5 


(c) 1 
. Let f (x) be periodic function with fundamental 
x x+T 
period 'T’ and İ f(i)dt =x + İ tf (t)dt , then 
0 x 
f (T-1) is equal to: 


1 
©) -5 


(d) 1 


(a)2 
(c)-2 


2 
Xx 


. The number of solutions of x + İtdi =a where 
0 
xe R” , is/are: 
(a)0 
(c)2 


(b)1 
(d)3 
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Definite Integral 


6. If c #0, then value of the integral 


10. 


at+c ac 
el Cf (cx) + Dax - [ fore rae is equal to : 
İc c 


(a) 0 


(c) ac 


(b) c(a—1) 
(d) a(c--1) 


then value of integral 


dx is equal to : 


İ sin(x/2) 


(b) -I 
(d) 1/2 


“1 t 
. For x> 0, let fx) - Bra, then 
ee 


y= il Ta f m is differentiable for : 
x 


(a)xeR 
(c) xe R" /) 


(b) xe R” 
(d) xe R” /{e} 


— 2/3 


, Let i= [ expr +5)? vax & 1, = İ exp((3x — 2)”) dx, 


— 1/3 
then J+ 37, is equal to : 


(a)e (b) 3e 

(c) 2e (d)0 

If f(x) is continuous function for all xe R, 
l+cos”t 


he İ x f(x(2—x))dx and 
sin? r 
1+cos’ t I 
f(x(2-x))dx , then . is equal to : 
2 


sin? r 


(b) 1 (c)2 (d) 3 
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Definite Integral 


11. If s(4)}+#709=0 V xs 0 and 7— İ f@dz 
a 1/x 
1 : 
for all 792 , then 7 is equal to : 
1 1 
(a) f2)-f17 (b) f 2 -f(2) 
1 
(c) f(2)+f iz) (d) none of these 
me bina cog x 
12. İ ——— dx isequal to : 
(14-en7) 
—n/2 
(aje+1 (b) 1-c€ 
(c)e—1 (d) none of these 
m/4 
13. If 7, = İ tan" x dx Y.n € N, then 
0 
(a) 1, 1,21: 
(b) I 41: — 
n n-. n 
(c) 2.0 n+l 
(d) none of these 
14. If f (x) is periodic function with fundamental period 
"T" and f (x) is also an odd function , then value of 
b+2T b 
) f(3dx— İ fCödxl is equal to : 
a+T a 
(a) 1 (b) 2 
(c)T (d)0 
Tsinx T Tsin” x 
15. If 7 =| dx — — , then İ dx is equal to : 
x 2 x 
0 
(a) = (b) = 
..” 4 
(c)1 (d) 0 
1 | .. 
16. If B +2[ xe" dx = iL: then value of 6 is: 
0 0 
(a)e (b) 1 
(c)0 (d) 1/e 


11151 
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17. 


18. 


19, 


20. 


21. 


Let f (x) be continuous for all x and not every where 
f f(t)sine 

zero , such that {fy = [ea , then f (x) is 
2+cost 


equal to : 

shn[ I b rər I 
(a) 2 2+sin x (b) 2 2+cos x 

1 2 1 

—inl ——— d) —/n(3-cosx 
€), (so) q) yər ) 


2 
The least value of F(x) = | logs dt xe Fa 


x 


is equal to : 
(a) loge — 2log:2 (b) 1—log,2 
1+2in2 
(d) logy3+1 
In3 
MAÇ İsomlas and 2. e R” then fox" dx is 
0 0 
equal to : 
(a) AI, ra 
fF d n 
(c) x ( ) A Tn 


If {x} represents the fractional part of x , and 
3 
[= Həna , then value of J is equal to : 
3 
(a) 0 (b) 1 


(c) 37 (d) 3/5 


z/2 1 z/2 2 
If İ in(sin x)dx = in| —| , then İ 5 
‘ 2 2 . sin x 


is equal to: 


z 
—In2 
(a) 2 


(b) 21n2 


(c) zİn2 


(d) none of these 
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2+a 


22. If f(2-a) - f2+a) V a € R, then İ fade is 
2-a 
equal to : 
a+2 


23. 


24. 


25. 


26. 


a) 2 İ far (b) 2 saya 
2 0 


2a 


(c) 2 İ f(xax (d) 4| f(x/2)ax 
0 0 


Let xe cə and f(x) “ tanx , g(x)  cot x, where 
z/4 z/4 
nü... 
0 0 
z/4 zü 
I, = (g(x) dx & I, = İ sec? x.(g(x))o™ dx, 
0 0 


then : 


(a) I,>1,>1,>1, (b) 1,>7,>1,>1, 


(0915150551 (d)1,>7,>1,>1, 


Let I, = İ fa — x)dx , 15— İ T(6)a2:4 “then 
0 0 


2a 

İ f(x)dx is equal to : 
0 

(a) 21,-1, 


(c) +i, 


(b) 1-1, 
(d) 7 “21, 


Let p £İ, ix) =x- [x], where [.] represents greatest 


2 


. 

integer function , then value of İ (x —[x]) dx is equal 
0 

to: 


Tot 22 
(b) Ip 


1 
(a) 271 ; 


1 1 
ce) s(t) @ LP" +1") 


Let f be a non-negative function defined on interval 


(0 , 11. If İ-v roya - İroa ,0sxsi, 
0 0 


and 7 (0) £ 0, then: 
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27. 


28. 


29. 


30. 


@ riz anq ür - 
(b) f 2 5 s( >> 
os(5 — s( <} 
(d) (3 <—and "5 <> 


Let f :R— R be a continuous function which 


satisfies f(x) = [ro dt , then value of f(in 5) is: 
0 


(a)4 
(c)0 


(b)2 
(d) -1 


Let [.] represents the greatest integer function and 


T= İlrot x]dx, then value of [/] is equal to: 
0 
(a) 0 


(c) —1 


(b) 1 
(d) -2 


Interval containing the value of definite integral 


5 
İT (x 2 dx is given by: 


i=l 


(c) cə 
8 


Let f (x) be continuous positive function for all 
1 1 

xe [Ol]. If | fQde=1, Faf(ods - 2 and 
0 0 


1 
[2°s eae - A? , A>1 then number of possible 
0 


function(s) f(x) is/are: 


(a) 0 
(c)1 


(b) 2 
(d) infinite 
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31 


32. 


33. 


34. 


Definite Integral 


. Let f(x) be continuous function for which 


f(Q+x)= f(2-x) and f(4-x)= f(4+x). 
50 


2 
If [fear =5, then [ feoax is equal to : 
0 0 


51 
(a) İ f(ödx (b) 125 
1 


52 46 
(c) ls (x)dx (d) İ f (adr, 
2 4 


degree 'n'. Ifthe equation f(x) — /£ (x) =0 is having 


only two distinct real roots 'q' and 'f', where a x B, 
then : 


B 
a) | f@ +f @)de= g?-a?, 


(b) f"(x) z 0 has at least one real root in (a, 9). 


(c) If g(x)= f(x) +f @) —2x , then g(x) — 0 has 
at least one real root in (oz, 9). 


(d) Minimum degree 7: "of f(x) is 5. 


n n-l 
n n 
Let s, = > “FAW - > —8 —, 
ieee 2 ev 
for nz — 1, 2, 3,...., then 
7 7 
(a) 8) <—= (b) S, >—= 
343 343 
to ers 


343 343 


Let f(x) be a non-constant twice differentiable 


function defined such that 


f(x) = f0-x) and f'd/4)=0 , then 


on (-oo, oo) 


(a) f(x) vanishes at least twice on (0 , 1) 


1 
b) f'|—l= 
ə) rz) 0 
1/2 


() İ ü sin aa =0 


-1/2 


1/2 1 
(d) İroerar- İ fle" at 
0 


1/2 
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35. 


36. 


37. 


Let f(x), f(x) and f"(x) be continuous positive 


functions for all x €[1, 6], then 
(a) fM+fO -24(7) +0, 
f 5 
o) [Pax <F(70+ 166), 
1 
(c) 3771(4)— f”1(2)-2771(5) 50. 


6 
q) İ/6dxs 570). 
1 


Assertion Reasoning questions : 
Let f: R—R be an invertible polynomial function of ( Questions No. 36-40 ) 


Follovving questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct ansyver from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 
Statement 1: Let f(x) “İlx1-21-1 for all |x|<3 


2 
dığa İ f(odx -0 
x. 


because 


Statement 2 : If f(x) is odd continuous function , then 


İ £f (x)dx is always zero. 


Statement 1:If f(x)=1+x-.x° forall x € R and 


g(x) =max{ f(t); 0<tsx},0<x<l 
29 

th dx = — 

en İso Ix 2 


because 


Statement 2 : f(x) is increasing in x) and 
2 


decreasing in (5 : 1} 
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38. Statement 1: Let f : R — R beacontinuous function because 


= R. = 
.-—,.::....... Statement 2: 7, 7ə , 7z : -..... are in H.P. 


40. Statement 1 : Let f(x) = İ (94? —4)(e -Dat, then 
0 


1 
of İ fC Gö) -6 
-ı 


because 
f(x) has local maxima at location of x 0 


Statement 2 : f (x) is constant function. 


because 
i i Statement 2 : x =0, +2 are the critical locations for 
39. Statement 1: Let 7, = İ x" tan” xdx, if 
SQ). 
0 
Ant nso t+ Bala =%n VNEN, then a),0,,03,...... 
are in A.P. 
[ 118 ] Mathematics for JEE-2013 
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Definite Integral 


Exercise No. (2) 


Comprehension based Multiple choice questions 
with ONE correct answer : 


Comprehension passage (1) 
( Questions No. 1-3 ) 


Let f (x) be a function which satisfy the functional 
relationship (x—y) f(x + y)— («+ y)f(%—y) = 20°y-y’) 
for all x, y € R and f(3) = 12. On the basis of definition 
for f (x) , answer the following questions. 


1 
dx 
Tf /, -1-—— then value of ‘7,’ lies in the 
o V4 —af (x) : 


interval : 


. 


TU 7 
b . 
ii Gar x) 


d) | 0, ~— 
1 ma 


1 
1 
. If l,= İan" dx, then value of ‘7,’ is : 
1 Us Fe) 


(a) greater than 2 tan"! (2) 
(b) greater than tan”! (2) 
(c) less than tan“! (2) 

(d) less than tan“! (1) 


a 
3. If [ feoax 5 0, then "oz" belongs to interval: 


-1 


(a) (~»,0) 
oF) 
Cc 2 , 


Comprehension passage (2) 
( Questions No. 4-6 ) 


2 
Let f:R” R be defined by f@) = PEt 
1+ px+x 


where p € (0,2) and g(x) = f(x) for all x € R.On 
the basis of given information , answer the following 
questions : 
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4. 


o 


2a 


Value of İ In(f (x) | sin x |) dx is equal to : 
—2z 
1 
(a) 0 (b) 42 In — 
4 
(c) 2z1 : (d) zln : 
zin — — 
8 16 


1-1 


. Let ox)= | a dt, then 
0 


(a) 6(x) is strictly increasing function 
(b) (x) has local maxima at location of x =0 
(c) 6(x) has local minima atJocation of x =0 


(d) ö(x) isystrictly decreasing function 


3/2 
(x” +1)dx . 
. Value of -) —————— is equal to: 
In(f (o) 
” 1:2 
(a) 0 (b) 6 
(c) 12 (d) 3 


Comprehension passage (3) 
( Questions No. 7-9 ) 
Consider the function defined implicitly by the 
equation y —3y+x=0 on various intervals in the 
real line. If x € (—co, — 2) U(2, o), the equation defines 
a unique real valued differentiable function y = f (x). If 


x € (—2,2), the equation implicitly defines a unique 


real valued differentiable function y = g(x) satisfying 
g(0)=0. 


. If f (-10V2) = 242, then f"(-1ov2) is equal to : 


4/2 _ 4/2 


(a) P37 R. ma” 
4/2 442 
ez (d — 
773 773 
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8. The area of the region bounded by the curve y = f(x), 


the x-axis and lines x = a and x = b , where 


—o <a<b<-2, is 


x 
a) 177U7(7(77 


i X 
. J 30i- cə?) 
b 


İ x 
Ə F3(crey? =) 


dx + bf (b)—af (a) 


dx — bf (b) + af (a) 


x 
(d) J ao bf (b) + af (a) 


1 
9, iz (x)dx is equal to : 
-I 
(a) 2g (-1) (b) 0 
(c) -2g(1) (d) 2g(1) 


Questions vvith Integral Ansvver : 
( Questions No. 10-15 ) 


İnxdx 
m7 


10. Let o € R” and /(a)- (= 
0“ “kO Xo 


af(a)- f= Re then value of (@)!"* is ........... 


where 


11. 


12. 


13. 


14. 


15. 


Let f:R’ — R be a differentiable function with 


f €) =3 and satisfying the equation , 


xy x y 
İ f(Odt-y İ f (pdt +x İ f(dt for all x, y e R”, 
1 1 1 
1 37: . 
then value of s f(e"") is equal to ............ 


Let f(x) be continuous and twice differentiable 


function for all values of x and f(z)=2, if 


İce + f"(x))sin xx € 6, then value of f(0) is 
0 
equal to .......... 


Let [.] represents the greatest integer function and 


f 5x°cos* x.sin x . 
I -İ dx then value of [/] is equal 
0 


(x? —30x +327) 


Let. f(x) be a differentiable function such that 
2 i -t 1 L 
f (XA "fe f(x -t)dt, then value of 6 is 


equal to .......... 


Let "g" and "8" be two distinct real roots of the 


1 
equation tanx—x=0, then [sinccrx).sin(Bx)dx 
0 


is equal to .......... 


Matrix Matching Questions : 
( Questions No. 16-17 ) 


16. Match Column (1 and (ID) , where [.] represent greatest integer function. 


Column (1) 


2 
(a) İ (x-[x])dx. 
-2 


1 
(d) J min{] x +h] ¢-1)ax 


=1 
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Column (ID 


(p) 0 


(q) 1 
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Definite Integral 


17. If a € R” , then match columns (1) and (ID. 


Column (1) Column (ID 
2a 
(a) If f(a-x) =f (x), then İ fdr is (p) 0 
0 
(b) If f(2a-x) =—f (x), then İ fdr is (q) 2 İ f0ödx. 
0 0 
a 2a 
() If f(x) =f), then İ f(ödx is (9 2 İ f(edx 
(d) If f(-x) --7(3 , then i fOödx is (s) İ f0ödx. 
~a 2a 


18. Macht the following columns (1) and (I). 


Column (1) Column (ID 
1 1 1 1 
(a) If S, =—+ + +... +-——— . (p) o 
2n 4/4? -1 4an?-4 4n—1 
then lim S, is 
n-—oo 
(b) If f(x) is bijective in nature forall x ela , 21:, (q) 2 
b 
İvcəzeire” la 
F : x. 
then 70) is (r) 2 
İ x( (bax 
f(a) 
pe 1/n z 
(c) un FT (=) is equal to (s) rə 
i 1 
(d) İli-ə0-in-ila is oz 


0 


So 


e-mail: mailtolks() gmail.com [Prd Mathematics for JEE-2013 


www.mathematicsgyan.weebly.com Author - Er. L.K.Sharma 


1. (b) 2. (c) 

6. (b) 7. (b) 

11. (d) 12. (c) 

16. (d) 17. (b) 

21. (c) 22. (a) 

26. (d) 27. (c) 

31. (b,c,d) 32. (a,b,c) 

36. (b) 37. (b) 

‘ANSWERS, 

1. (c) : 

6. (c) Vy 

11.(2) 

16. (a) ə r 17. (a) ə q,r 
(b)> p (b) o s 
(c)p (ce) q 
(dq (d)>p 
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Pah 


3. (a) 
8. (c) 
13. (a) 
18. (a) 
23. (b) 
28. (d) 
33. (a, d) 


38. (a) 


18. (a) > r 
(b) p 
(c)> t 
(d) q 
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4. (c) 

9. (d) 

14. (d) 

19. (c) 

24. (c) 

29. (d) 

34. (a,b,c,d) 


39. (c) 


5. (c) 

10. (b) 

15. (b) 

20. (c) 

25. (c) 

30. (a) 

35. (a,b,c, d) 


40. (d) 
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Area Bounded by Curves 


1. Area enclosed by curve y = x” with its normal at point 


(1,1) and x-axis is: 


7 9 
(a) rı sq. units (b) rı sq. units 


11 . 
(d) ri sq. units 


3 
(c) a sq. units 


. Area (in sq. units) of region bounded by y = 2 cos x, 
y=3tanx and y-axis is: 


(a) 1+3in (=) 


(€) 1::2n3-in2 


(b) 1:-21n3-31n2 


3 
d) In| — 
o miz) 
. Let f(x) =|4-|10-x| , then area (in sq. units) 
bounded by f(x) with x-axis is : 
(a) 32 (b) 16 
(c) 64 (d)8 


. Let the slope of tangent to curve y=f(x) at (x, f(x) 

is 1 — 2x and curve passes through point (2 , — 2). If 
32 

area bounded by curve and line y= ax is .. square 


, 


units , then value of 'q ' is: 
(a) 3 (b) -3or5 
(c) -5 (d) 3or5 


. Area bounded by | y |= Jx and x=| y|+2 is equal 
to: 


(a) > units. (b) H sq. units. 


(c) ~ sq. units. (d) + sq. units. 


. Area (in square units) bounded by the curves 
f(x) =max{2+|x-2| ,3-|x-2|} and 


g(x) z min { 2+|x-2|,3-|x-2|} is given by: 


10. 
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1 
(a) | (o) 
(c) - (d)2 
ae) 
. Let y=f(x) be a function such that 


f(x) - minİ /x(2-x) , (2-x)) , then area (in sq. 
units) bounded by  f (x) and x-axis is given by 


zl ə”. 
Mota aw 
Hd pee 
©) ig rar 


. Let f (x). be continuous function such that the area 


bounded by curve y = f (x) , x-axis and two ordinates 


2 
i a a. 7 
x Ü and x q is .—.—. , VVhere 


a € R” ,then (5) is: 


1 gt 
(a) 5 r 
zl 4 271 
Cle m 


. If area of the region bounded by the curve y=e* 


and the lines x(y — €) =O is "A" square units , then 
incorrect value of “A” is given by : 


(a) İlntea1- y)ay (b) İlnyay 
1 1 


il 


(c) e- fes 


0 


(d)e—1 


The area (in square units) bounded by curves 


yx” 4.2 and y+cosax=2|x| is equal to : 


i - 2 zə 
@;, 002 ©; (d) 5 
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11 


12. 


13. 


14. 


15 


Area Bounded by Curves 


. If point "P” moves inside the triangle formed by 
A(0O,0),B(1, J3) and C (2 , 0) such that 
min { PC, PB, PA) —1, then area (in square units) 


bounded by the curve which is traced by moving 
point 'P' is given by : 


7 IE 
(a) 43-— (b) 23 +> 
(©) 3-2 (d) — 


Let area bounded by the curves y= x” and y=2* 


in the /* quadrant be A, square units , then A, is equal 


2 
(b) İ (27 — x?) dx 
0 


ə 
(d) 


Area (in square units) bounded by the curve 
y — x = sinx and its inverse function , satisfying the 


condition x” — 2rx <0, is given by : 


(b) 16 


(d) none of these 


(a) 8 
(c)2 


2 
If İda = $, then area bounded by the curve 
I 


x=,j/Iny and the lines x=0, y=e and y=e" is 
equal to : 

(a) e+ -B+e 

(b) 2e* - B-e 

(c) 2e* + B-e 


(d) e+ Bte 


. If o € R” and the area bounded by the parabolic 
curves y= x-ax? and ay—-x — 0 is maximum , 


then "o ' is equal to: 


1 
(a)2 Os 


(c)1 (d) 4 
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16. 


17. 


18. 


19. 


20. 


[ 124 ] 


The area of the region between the curves 
: 
1+sinx )2 1-sinx 
y =| —İ and y= 
cos x cos x 


lines x — Ü and .... 


il 


2 
) bounded by the 


241 V2-1 
4t dt 4t dt 
(a) İ 


017 —— b ə a = 
o (1417)V1—7? a. J (l+0?)v1-?? 


a 


ia tdt 


a. J (l+2?)v1l-f° 


| tdt 


d Se 
(l+t?)v1-?? 


o— 


Let f(x) mini e,l+e”, >| for all real values 
of x. Area (in sq. units) bounded by f (x) with x-axis 


and the lines x = in( 3 , X=/In2 is given by: 


8 
(a) In 
(b):/n8 —InV3 


(c) ine 


343 


(d) In3V3 —In2 


Let point "P” moves in the plane of a regular hex- 
agon such that the sum of the squares of its distances 
from the vertices of the hexagon is 24 square units. 
If the radius of circumcircle of the hexagon is 1 units , 
then the area (in square units) bounded by the locus 
of point 'P’ is equal to : 
(a) x (b) 2x 


(c) 3z (d) 62 


Area (in square units) bounded by the curves 
y=|x-2| and y(x? — 4x--.5) — 2 — Üis given by: 
(a) 7-2 (b) z-1 


(c) z—3 (d) 5-z 


Area (in square units) bounded by the curves 


Ie 4g 


7 


y=[2sinx] and y=- , Where [.] 


represents the greatest integer function , is equal to : 


7 
(a)0 (b) = 


(c) 2 (d) none of these 
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21 


22. 


23. 


24. 


25 


. Let area (in square units) bounded by the curve 
y-2" and the pair of lines y? — 18y +32 — 0 be 


given by AA” , then which of the following statements 
are correct : 


(a) value of “A” is not greater than 56 
(b) Value of "A" is not less than 42 


16 
(c) value of “A” is equal to İ log,x dx 
2 
8 1 
(d) value of ‘A’ is equal to İsti “1og:x)) dx 
1 


Let A, be the area bounded by the curve y = (tan x)" 
and the lines x =0,y=0 and 4x-z — 0, where 


neN-üÜ , 2), then: 


+A, = : b a ae, < : 
G) Anat An — (n+l) OP a ae ee 
(c) A, x AL (d) A, X tan! 6/2) 


Let the tangent to curve f (®) “x”dAx”A at 


point (1 ; 1) meet the x-axis.and”y-axis”at A and B 


respectively. If the area of triangle AOB is 2 square 
units , where "O" is origin , then the values of A can 
be: 


(a) 3 
(c) 14+2V2 


(b) -3 
(d)1-2,2 


Let the tvvo branches of the curve (y-xy’ =sinx 


be y “f(x) and y=g(x) , where f(x) > g(x) V xeR. 
If the area bounded by / (x) and g(x) in between the 
lines x=0 and x= Z is AA” square units , then: 


(a)2xAx4 (b) 4<A<2z 


z/2 z/2 


(c) A> İ 4sin? xdx (d) A= İ 4-İcos x dx 
0 0 


. Let f(x) — x” -2İxl V xeR and 


min(f():-2xr x) : xel-2, 0) 


 ”. : xe10,3) ” then 


which of the following statements are correct : 
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(a) Area bounded by f(x) with x-axis is : square 


units. 


(b) Area bounded by g(x) with the curve y — x —2x 


_ 4 : 
is . square units. 


(c) Area bounded by g(x) with the curve 


y=1-|x-1| is 2 square units. 


(d) Area bounded by g(x) with the pair of lines 


2 
ytxy=Ois 3 square units. 


Assertion Reasoning questions : 
( Questions No. 26-30 ) 


26. 


z/4 


27. 


11251 


Follovving questions are assertion and reasoning type 
questions. Each of these questions contains tvvo 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these-questions has four alternative 
answers , only one of thems the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both. Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 
(d) Statement 1 is false but Statement 2 is true. 


Statement 1 : Area (in square units) bounded by the 
curves y=sin'x, y=cos'x and y 0 is given by 


z 
cot) — 
8 


because 
Statement 2 : 


1 


5) 


b 


1 
İ (cos y—sin y)dy = İ sin” İ x dx+ İ cos! x dxl = tan (=) 
0 0 1 


V2 
Statement 1 : Let f(x)= lim (sin x)”” and 
gx) x” —6x+8, then area bounded by f(x) and 
g(x) is given by 3 square units 
because 
Statement 2 : lim (sin x)” =[|sinx|] V xeR , 


where [.] represents the greatest integer function. 
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28. Statement 1 


Area Bounded by Curves 


: Area bounded by the curves 
C,:x-y-1=0 and C,: y—|x|=0 is divided by 
the y-axis in two equal parts 


because 


Statement 2 : Curves 'C,' and 'C,' are symmetrical 
about the y-axis. 


29. Let f: [0,1] — [0, 1] be defined by the function 


f(x) =1-V1-x’. 
Statement 1 : Area bounded by the curves y= f (x) 


and y=f~'(x) is given by (2-5) square units 


because 
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Statement 2 : If a function is bijective in nature , 
then its inverse always exist. 


Statement 1 : Area bounded by the curves y = 3x° 
and y=3* in between the lines x = 3 and x = 4 is 
given by (54/og3e —37) square units 

because 

Statement 2 : Total number of solutions for the 


equation x” —(3*' —1)x” —3* 1 =0 are three. 
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Exercise No. (2) 


Comprehension based Multiple choice questions 
with ONE correct answer : 
Comprehension passage (1) 
( Questions No. 1-3 ) 


Let f(x)=x"tan'(x) V xeR and neV/. If 


area bounded by y “ f (x) with x-axis and lines x =0, 
x 1 is represented by A, , then answer the following 
questions. 


. Value of (n+ 1)A,+(n+3)A, ,, is equal to: 


Tol xz i 
2” ONS 0 
(b) 5 üz” 


4 
. Value of 0 +1)A, is equal to : 


r=1 


5 
z—— zı— 
(a) 12 (b) DD 
el m. 
€) 277, tirə” 
. Value of A, is equal to : 
mz—-1+in4 z+1—In4 
a) ————_ b) —— 
(a) 10 (0) 20 
z -ln4 z-—2-lin4 
q .——” 
© 45 ©) “45 


Comprehension passage (2) 
( Questions No. 4-6 ) 


In figure no. (1) , the graph of two curves C, : y=f (x) 
and C, : y = sin x are given , where 'C,’ and 'C,' meet 
at A(a, f(a)) , B(r ,0) and C(2z , 0) .If A, , A, 
and A, are the bounded area as shovvn in figure no. (1) 
and A, € (a — 1) cos a - sin a 4 1 , then answer the 
follovving questions. 


figure no. (1) 
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4. Area (in square units) A, is equal to : 


(a) z -1-sinl (b) z+1-sin1 


(c) ~+1+sin1 (d) zr -2-sinl 


. If [.] represents the greatest integer function , then 


value of [A,] is equal to : 
(a)4 (b) 7 
(c)8 (d)5 


. Let tangent to y =f (x) at point “A” meets the x-axis at 


(K , 0) , then “X” is equal to: 


(a) tan 1 
(b) cot 1 
(c) sin 1 
(d) none of these 


Comprehension passage (3) 
( Questions No. 7-9 ) 


px” +qx+4 
2 


Let. f (x) = , where f(x) =f (lx) V xeR 


and lim f(x)=-1, then answer the following 
X— oo 


questions. 


. If gü elo f(Əl for all |x\< 2, where Lİ repre- 


sents the greatest integer function , and total number 
of points of dicontinuity for y= g(x) are 31 , then value 


of "o" is equal to: 
(a) 3 (b) 4 
(c)5 (d)6 


. If the vertices of rectangle "R” lie on curve y £ f (x) 


and other two vertices lies on the line y+ 1-0, 
then maximum area (in square units) of rectangle "R" 
is equal to : 


(a)8 (b) 6 
(c)5 (d) 10 
f@) ;x<l 
9, Let h(x) = 1 and minimum 


“xkk -2k-yxo1 


value of h(x) exists at x = 1 , then ‘k’ belongs to : 


(a) [-1, 3] 
(b) R-(-1, 3) 
(c)R-[-1, 3] 
(d) (-1,3) 
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10 


11. 


Area Bounded by Curves 


Questions with Integral Answer : 
( Questions No. 10-14 ) 


. Let d(P , L) represents the distance of any point "P" 
from the line 'L' on x—y plane. If A(-3 , 0) , B(3 , 0), 
C(3 , 4) and D(-3 , 4) are the vertices of rectangle 
ABCD , and the moving point ‘P’ satisfy the condition 
dP, AB) € min {d(P, BC) ,d(P, CD) ,d(P, AD)) , then 
area (in square units) of the region in which point 'P’ 
moves is equal to .......... 


Let a e R” and the area of curvilinear trapezoid 
bounded by the curve y = ef as and the lines whose 


joined equation is y(x? — 3ax + 2a*)=0 be ‘A’ square 
units. If "A" is having the least value , then ‘a’ is equal 


12. 


13. 


14. 


The area enclosed by the parabolic curve 
(y — 2)” z x-1 , the tangent to parabola at (2 , 3) and 
the x-axis is equal to .......... 


Let the area of region bounded by the curves 
yex”, y=|2-x°| and y — 2 “0, which lies to the 
right of the line x — 1 = 0 , be ‘A’ square units. If [.] 
represents the greatest integer function , then value of 
[A] is equal to .......... 


Let the area enclosed by the loop of the curve 
2y* + x?(x — 2) = 0 be /A" square units , then the 
least integer which is just greater than "A" is equal to 


Matrix Matching Questions : 
( Questions No. 15-17 ) 


15. Match the following columns (1) and (ID. 


16. 


Column (1) 


(a) Area of region enclosed by the curve (y — sim”)? = x — x? 


(b) 
y=2x’e* and y+ re"=0 


(c) Area of curvilinear trapezoid bounded:“by ‘y = (x? +2x)e™ 


and the x-axis 


(d) 


ly|=x 


Area of the finite portion of the figure bounded by 


Area of figure bounded by the curves x — ./4— i and 


Column (ID 


18— 2e? 
(p) 5 
e 


(q) z 


(1) z/4 


(s) 4 


Let area (in square units) bounded by function £ (x) with the x-axis and the lines x = 0 , x = 1 be represented by “A” 


Match the following columns for function f (x) and the interval in which area ‘A’ lies. 


Column (1) 


(a) 769 - x” 42 


(b) f(x) = (sin. x+008 x)” 


1 
(ce) f(xy= 
4-x7-33 
(dd) f(x)= 
x +1 
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Column (ID 
nz, = 
(p) | ln 3) 
7 7 
ə (zəx) 
b 1 
© (53) 


(s) (v2, v3) 
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17. Let C, , C, and C, be the graph of functions y = x”, y = 2x and y = f (x) respectively for all x ef0 , 1] and f (0) =0. 
If point "P” lies on the curve 'C,’ and the area of region OPQ and OPR are equal as shown in the figure , then 


match the following columns with reference to the function y=f(x) V xe[0, 1]. 


{Area OPQ (A1)} 
= {Area OPR (A2)} 


Column (1) 
(a) Value of global minima for y =f (x). 
(b) Area (in square units) bounded by y “ f (x) and y=|f(x)| 


(c) If g(x) =min{f(t):0<t<x} , O<x<1, then area 
bounded by g(x) with x-axis and the line x = 1 is equal to : 
(d) Area (in square units) bounded by y = f (x) and 


y-Vx—x? is: 


e-mail: mailtolks@gmail.com [129 ] 


www.mathematicsgyan.weebly.com 


Column (ID 


(p) 1/6 


37 4+2 
24 


(r) -4/27 


(q) 


(s) 8/81 
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Area Bounded by Curves 


1. (a) 2. (b) 3. (b) 4. (b) 5. (b) 

6. (b) 7. (c) 8. (a) 9. (d) 10. (c) 

11. (a) 12. (c) 13. (a) 14. (b) 15. (c) 

16. (b) 17. (c) 18. (c) 19. (b) 20. (b) 
21.(a,b,d) 22.(a,b,d) 23.(b,c) 24.(b,c,d) 25. (a,b ,d) 
26. (a) 27. (b) 28. (a) 29. (d) 30. (d) 


1. (b) 2. (a) 3. (b) x 5. (b) 
əv | 


6. (d) 7. (b) 8. (c) w 
11.1) 12. BE, —- 
15. 7 . 16. “ə” CRs: 


(c)> s 


(c)> s .. 
(d)> q d)>p (d)> q 
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1. If y(*) and y,(x) are the two solutions of 


oa f(*)y=r(x), then y,(x)+ yə, (x) is solution 


of: 
dy dy 
—+ f(xy=0 b) —+2f(x)y =r(x) 
@ f(xy . foxy 
dy dy 
(c) —+f()y=2r(x%) (d) = +2f(x)y=2r(x) 
dx dx 
d 1 
. General solution of 7- y-Inx+— is given 
dx x 
by: ( "c" is independent arbitrary constant ) 
(a) y=xlnx+te. (b) y=e*Inx+tc. 
(c) y=lnx+ce’. (d) y=x*nxte. 
. The equation of curve which is passing through (1 ,1) 
and having differential equation y o. > is. given 
x 
by: 
(a) 2x7y? — xy? =1 (b) 2xy” +x’ y? =3 
(c) 2x7y” +xy? =3 (d) 2xy?-x7y* =1 
. Ifsolution of differential equation sin o + 5 =y 
dx dx 
satisfy y(—1)=0, then non-zero value of y(1) is 
equal to : 
(a) -1 (b) x (c) -r (d) 1 
. If the length of x-intercept of tangent to the curve 
y = f (x) is twice the length of y-intercept and 
fC) =1, then equation of curve is given by : 
(a) 2x+y=3 (b)x+2y=3 
(c) 2y=x +x (d) 2y =3Vx—x 
, Let y= (asin x +(b+c)cos x)e”"f, vvhere a, b,c,d 
are parameters , be the general solution of a differential 
equation , then order of differential equation is given 
by: 
(a) 1 (b) 2 (c)3 (d)4 


e-mail: mailtolks@gmail.com 
www.mathematicsgyan.weebly.com 


[ 131 ] 


10. 


11. 


12. 


y(—3) is equal to : 
(a)3 
(c) 2 


Differential Equations 


. If xdy = y(dx + ydy) , y (1) = 1 and y(6) € 0 , then 


(b) -1 
(d) -3 


. If a curve passes through (1 , 1) and tangent at any 


point 'P’ on it cuts the axes at 'A’ and “5”, where point 
"P" bisects the segment AB , then curve is given by : 


(a)x?-1 (b) x?y-1 
(c) x? +y°=2 (d) xy =1 
. The degree “of differential equation 
2 3 

a e+ dy a ” +.....+00 , 18: 
dx 2!\dx 3!\ dx 

(a) undefined (b) 1 

(C) co (d) nl 


A right circular cone with radius 10 m and height 
20 m contains alcohol which evaporate at a rate 
proportional to its surface area in contact with air. 
If initially the cone is completely filled and the 
proportionality constant is "2." , then the time in which 
the cone gets empty is equal to : 

20 30 
(b) FR (c) 2 


10 5 
(a) - (d) 7 


Solution of differential equation 
T 
2ysin x. = andes y” cos x, satisfying (Zİ m 
dx 2 
is given by : 
(a) y) “ sin x (b) y = sin’x 


(c) yz cosx-1 (d) y” sin x = 4cos? x 


dy 
dx 


2 
d 
For differential equation (2) of +y=0, the 
x 


solution can be given by : 
(a) y=2+x 

(b) y=2x 

(c) y=2x-4 

(d) y=2x?-4 
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Differential Equations 


13. Let “c” be independent arbitrary constant , then 


orthogonal trajectories of the family of curves 
represented by 2 y +x? = y+c is given by: 
(a) x” — k(4y-1) (b) x” — k(4y” +1) 


(c) x — k(4y” —1) (d) x k(4y-1) 


14. For differential equation 


15. 


16 


17. 


(1—ce" )sec? ydy +3e* tan ydx — 0, if y(In2)= n 5 
then y(/z 3) is equal to: 


1 1 
(a) m (b) r 


(c) ü (d) none of these 


Order of differential equation of the family of ellipse 
having major axis parallel to the y-axis is equal to : 


(a)2 (b) 3 


. A tangent drawn to curve y =f (x) at P(x, y) meet 
the x-axis and y-axis at A and B respectively*such 
that BP: AP=3:1,and f(1)=1, then 


(a) equation of curve is a =3y=0 
x 


1 
(b) curve passes through 4 , | 
(c) normal at (1, 1) is x + 3y=4 


(d) equation of curve is x2 +3y=0 
x 


Let a solution y = y(x) of the differential equation 


/ 2 
xVx° —1 dy — yıly” -1 dx 0 satisfy lı 


then : 
(a) yt = — (x)- x) 


1 Wt Pd 
-—- 


(b) 
y x 2 x” 


(c) y(x) = see sin (x)+ x) 


q) 1-33.1 s 
y 2x 2 x 
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18. Let y, and y, be two different solutions of the 


19. 


20. 


differential equation 2, P(x)y — Q(x), where 


P(x) and Q(x) are functions of x, then: 


(a) y=y,+k(y,—y,) is the gereral solution of given 
differential equation , (where k is parameter). 


(b) 


If ay,+ fy, is solution of given differential 
equation , then a+ $ =1. 


(c) 


If ay, £ fy, is solution of given differential 


equation , then a+ $ =2. 


(d) If y, is the solution of given differential equa- 
tion different from y, and y, , then 2373 
öy 


1s constant. 


Let y “ f(x) be a strictly increasing curve for which the 
length of sub-normal is twice the square of the ordinate 
at any point P(x, y) on the curve , where f(0)=1, then 


(a) f"(O)=4 

(b) normal to the curve at (0,1) is 2y+x=2 
(c) f”40)-4 

(d) curve passes through the point (/n 2 , 4) 


A cürve passing through the point (2 , 2) has the 
property that the perpendicular distance of the origin 
from the normal at any point P of the curve is equal 
to distance of P from the x-axis , then 


(a) curve may be represented by a line. 
(b) curve may be represented by a parabola. 
(c) curve may be represented by a circle. 


(d) curve may be represented by an ellipse. 


Assertion Reasoning questions : 
( Questions No. 21-25 ) 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement | and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 
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21 


22. 


23. 


. Consider the differential equation 


2 
xər a Z +y 
dx dx 


Statement 1 : Order of differential equation E, is 3 


dy 
1 ax 


E 


because 


Statement 2 : Degree of differential equation E, is 1. 


Let the family of parabolic curves of focal length 
2 units and having the axis parallel to the x-axis be 
represented by ' C,,’. 


Statement 1 : Differential equation representing the 
family of curves 'C,,’ is having order and degree as 
2 and 1 repectively 


because 
'C,' is 


Statement 2 : Differential equation for R 


5 3 
. “.. 20) 
dx” 4\ dx 


Consider the family of curves " C,’ such that any 
tangent to the curves intersects with the y-axis at 
that point which is equidistant from the point of 
tangency and the origin. 


given by 


ü 


Statement 1 : Differential equation representing the 


family of curves "C.” is linear differential equation of 


first order and first degree 


24. 


25 
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because 

Statement 2 : 'C,’ represents the one parameteric 
family of circles which are passing through the origin. 
Consider the differential equation 


x”dy 4. (3—2xy)dx =0, where y(1) = 2. Let the 
solution of differential equation with given condition 
be represented by curve y =f (x). 


Statement 1 : The curve of y = f(x) passes through 
the point (-1 , 0) 


because 


1 
Statement 2: f(x) z x” +— 
X 


. Statement 1 : Differential equation (1 — x2 +xy=2x 


y 
dx 
can represent the family of ellipses vvith the centre at 
(0 , 2) and the axes parallel to the coordinate axes 


because 


Statement 2 : Each integral curve of the equation 


(1 xa 2x=0 have one constant axis 
x 


whose length is equal to 2 units. 
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Differential Equations 


Exercise No. (2) 


5. Integrating factor for the differential equation defining 
the velocity-time relationship for the drop of water is 


Comprehension based Multiple choice questions 
with ONE correct answer : 


Comprehension passage (1) 
( Questions No. 1-3 ) 


Let any point P on a curve be joined to origin (0 , 0) , 
then OP is termed as polar radius of P. For curve 
C, passing through (2 , 2) , the angle of inclination 
of tangent vvith x-axis at any of its point is tvvice 
the angle of inclination vvith x-axis formed by polar 
radius of the point of tangency 


. Which one of the following differential equations 
satisfy curve C, : 


(a) (x? + y”)dy —2xy dx =0. 


(b) ea -0. 
y 


2 
(c) (2 haca 
y 


2 
(d) eae dy =0. 
y 


. Equation of curve 'C,' is: 
(a) 2x + 2y?—5y’=0 
(c)x5407-2y -4 


(b).x” +@—-4)y =0 


(d) none of these 


. Angle of inclination with x-axis of polar radius of 
point having x-coordinate as 1 on curve C, can be 
given by : 


(a) 30” (b) 45” 
(c) 60” (d) 15” 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Consider a drop Of vvater , having the initial mass 
M?g and evaporating at a rate of m g/5 , falls freely in 
the air. The resistance force is proportional to the 
velocity of the drop (the proportionality factor being 
k). If initially the velocity of the water drop is zero and 


k z 2m , then answer the following questions. 
. If ‘g' is the gravitational acceleration , then the 


differential equation defining the velocity-time 
relationship for the drop of water is given by : 


dv (k-m)v dv (k+m)v 
005. m. m 
dt (M,-mt) dt (M, -mt) 
dv (k-m)v 
(c) ———— = (d) none of these. 
dt (M), mt) 
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equal to : 


mek 


(a) (M,-mt) » 


m-k 


(b) (M) +mt) m 


mek 


(ce) (M,+mt) » 


m-k 
m 


(d) (M. -mt) 


. Let V — f (£) represents the velocity of drop of water 


as function of time elapsed from the instant the drop 
started falling , then f (f) is equal to: 


k-2m 
M, -mt m 
(a) SÜHə ml VU dam 
(2m — k) M) 
p k-2m 
o £(M, + mt) [is mt : 
(2m—k) 0 
ü k-2m 
©) g(M.-mt) 1 mt 1 
(2m—k) M, 


(d) none of these 


Comprehension passage (3) 
( Questions No. 7-9 ) 


Let the curve y=f (x) passes through the point (4, —2) 
and satisfy the differential equation 
y(t y”)dx —x(9” — x)dy — 0 . Ifthe curve y= g(x) is 
defined for x € R , where g(x) =[|sinx|+|cosx|] , 


[.] represents the greatest integer function , then answer 
the following questions. 


. Total number of locations of non-differentiability for 


the function y= max { f(x) , -2x } is/are: 
(a) 1 (b) 2 
(c)3 (d) 4 


. Area (in square units) of the region bounded by the 


curves y=f (x) , y= g(x) and x=0 is equal to: 


1 
@) 5 (b) 5 

m 
OF, (d) 16 
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9. If [.] represents the greatest integer function , then 


10. 


11. 


15. 


16. 
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1/2 
value of İ L/Cölax is equal to : 


-1/2 


1 1 
@0 002 ©-> @- 


Questions with Integral Answer : 
( Questions No. 10-14 ) 


Let the normal at any point "P” on the curve 'C,' 
meets the x-axis and y-axis at the points "A" and 'B’ 


1 1 
respectively such that -——-— —1, where O is 
OA OB 


origin. If the curve "C." pass through the points 
(5,4) and (4, a), then ‘a ' isequalto .......... 


Let y=f (x) be twice differentiable function such that 


dy döy 


12. The bottom of a vertical eylinderical vessel vvith the 


13. 


14. 


the equation k* y—2k——+ 
dx 


ae — 0, provides two 


equal values of Z" for all xe R, and f(O)=1, 
f (0) =2, then value of f (in 3) is equal to .......... 


. ”i . . 
cross-sectional area 45 m" is provided with a 


small circular hole whose area is 0.5 m7’. 
The hole is covered with a diaphram , and the vessel 
is filled with water to the height of 16 m. At time t=0, 
the diaphram starts to open , the area of the hole 
being proportional to the time , and the hole 
opens completely in 4 seconds. If the gravitational 
acceleration is g = 10 m/s” and the velocity of flow 


through opening is ,/2g? , where his height of water, 


then the height of water in the vessel in 4 seconds , 
after the experiment began, is equal to .......... 


Let a solution y = y(x) of the differential equation 


dy _ cos xsin y + tan’ x 


. 1 1 
satisfy (4) = a , then 


dx sin x.cos y 4 


value of y(0) is equal to .......... 
Let a solution y= y(x). of the differential equation 


diy 2xy 


dx x” ~~ 


log, (Vi " 26) is equal to .......... 


satisfy y(1) 1 , then value of 


Matrix Matching Questions : 
( Questions No. 15-17 ) 


Match the following differential equations in column (I) with their corresponding particular solution in column (II). 


(a) 


(b) 


(c) 


(d) 


Column (D 


The solution of (2xy)y” x” + y’, if the curve y =f (x) 
passes through (1 , 0). 


The solution of (2xy)y'=x° + y’+ 1, if y — f(x) passes 
through (1 , 0). 


The solution of y + xy? — xy” — Ü, if y — f (x) passes 
through (1 , 2). 


The solution of xy'+ y = xy’, if y — f (x) passes 
through (1 , 1) 


Column (ID 


(p) x-y ex 


(q) ə 


(7) xy (3-2x)e1 


(s) x-y el 


(6) x +y=2 


Match the family of curves in column (1) with the corresponding order of the differential equation in column (II). 


(a) 
(b) 
(c) 
(d) 


Column (1D 


family of parabolic curves with vertex on the x-axis. 
family of circles touching the y-axis. 
family of ellipses having major axis parallel to the y-axis. 


family of rectangular hyperbolas with centre at origin. 
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Column (ID 


(p) 4 
(q) 2 
(r) 3 
(s) 5 
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Differential Equations 


17. Let 'C,’ represents a curve in the first quadrant for which the length of x-intercept of tangent drawn at any point 


'P’ on it is three times the x-coordinate of point 'P’. If y = f(x) represents the curve "C, “and f(4)=8 , then match the 
following columns (I) and (ID. 


Column (1) Column (ID 


(a) Area (in square units) bounded by y =f (x) with the lines (p) 16 
x-— 10 and y-- 2x z 0 is equal to: 


(b) If Lİ represents the greatest integer function , then total (q) 12 
number of locations of discontinuity in [1 , co ) for 
y=[fQ)] (45 


(c) Ifthe equation f (x) kx — k =0 is having exactly two 
solutions , then values of “x can be (s) 17 


(d) Ifthe equation f(x) — İx— a | is having at most two 
solutions , then values of o canbe: (t) 8 
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1. (c) 2. (c) 3. (d) 4. (b) 5. (b) 

6. (b) 7. (b) 8. (d) 9. (b) 10. (b) 
11. (a) 12. (c) 13. (a) 14. (d) 15. (c) 
16. (b, d) 17. (a, d) 18. (a,b, d) 19. (a,b, d) 20. (a,c) 
21. (c) 22. (a) 23. (d) 24. (c) 25. (b) 


"ANSVVERS, 


1. (d) 2. (c) 3. (d) əl 5. (d) 


6. (c) 7. (c) 8. (b) “əə ee” 10. (5) 
11. (9) 12. sv R Şə 


15. (a) 5p 16.0 > 
(b) > s qoy ¢ x” 
(c) q bop r,s 
(d) ə r Q?” (d) o q,t 
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1. If L, , L,, L, are three non-concurrent and non- 
parallel lines in 2-dimesional plane , then maximum 
number of points which are equidistant from all the 
three lines is/are : 


(a) 1 
(c)3 


(b)2 
(d) 4 


. If circle x°+ y” — 2x — 6y +8=0 meets the y-axis at 
‘A'and 2” , then circumcentre of AA BC, where 'C’ is 
the centre of circle , is given by : 


(a) (5 3 (b) (0 , 3) 


1 15 
eliq) (5-3) 


. Total number of integral points which don't lie 
outside the circle x°+ y2=25=0 are given by: 


(a) 60 (b) 80 
(c) 81 (d) 120 


. If a moving point P(x, y) satisfy the condition 
1x-4141y-21-1 , then locus of 'P’ is: 
(a) rectangle (b) square 


(c) rhombus (d) parallelogram 


. Let the vertices ‘A’ and ?” of square ABCD lie on 
positive x-axis and positive y-axis respectively , 
if the vertex “C” is the point (12 , 17) , then co- 
ordinates of vertex 'B' is given by: 

(a) (14, 16) (b) (15,3) 


(c) (17,5) (d) (17, 12) 
. In AABC , let the centroid and circumcentre of the 
triangle be (3 , 3) and (6 , 2) respectively , if point 
tan A - tan B 


tan C 


where D lies on side AB and CD is perpendicular to 
AB , then co-ordinates of point "P"is given by : 


(a) (9,5) (b) 3,-1) 
(c)(-3, 1) (d) 3,5) 


"P" divides CD internally in the ratio 
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10. 


11. 


12. 


13. 


Basics of 2D-Geometry 


. If the points (1 , 1) , (0 , sec? g ) and (cosec? 6 , 0) are 


collinear , then “0 ” belongs to: 
(a) R (b) R-{nz};nel 


(c) R- nsn) şnel (d) r-{==} şnel 


. Let A(2.,-—3) and 8(-2,1) be the vertices of 


AABC, if the centroid of AABC moves on the curve 
y’—4x=0 , then locus of vertex 'C’ is 


(b) line 
(d) ellipse 


(a) circle 


(c) parabola 


. Let @ ğ € R” and the side lengths of triangle ABC 


be 307146 , 4o 4368 and 5a+5f, then triangle 
ABC must be: 
(a) right-angled (b) obtuse-angled 


(c) acute-angled (d) equilateral 


Let a,b,c bein A.P , where a¥c , and p,q,r be 
inGP.. If the real points A(a, p), B(b, q) and C(c, r) 
satisfy the condition | AB — CA |= BC , then: 

(b) p’=q 

(d)r=p 


(a)p=q=r 
(c)q “r 
Let the points ‘A’ and 'B’ be (0 , 4) and (0 — 4) 


respectively , then equation of the locus of moving 
point P(x, y) such that | PA — PB 16, is given by: 


(a) 9x? +7y? - 63 (b) 7x7 +9y* - 63 


(c) 9x? -7y? - 63 (d) 7 y” -9x” — 63 


In AABC , let the equation of side BC be y-4=0 
and the orthocentre and circumcentre be (3 , 5) and 
(6 , 7) respectively , then area of circumcircle of AABC 
is given by : 

(b) 137 sq. units 

(d) 207 sq. units 


(a) 167 sq. units 
(c) 25/r sq. units 


In AABC, let the mid points of the sides AB , BC 
and CA be P(-1,5),Q(1, 3) and R(4 , 5) respect- 
ively , then area (in sq. units) of the triangle ABC is 
given by : 
(a) 10 
(c) 40 


(b) 20 
(d) 30 
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15. 


16. 


17. 


18. 


19. 


Basics of 2D-Geometry 


. Let co-ordinates of a point "P” be (2o , 1) with 


respect to a rectangular cartesian system , and when 
the system is rotated through a certain angle about 
origin in the clockwise sense , the co-ordinates 


of "P" becomes Q (a+1,1) with respect to new 


system , then : 


(a)a=0 (b) a =Lora=~= 


€) a=-lora=7 (d) a=lora=-l 


In AABC, let vertex points "A" and “5” be (1 , 2) and 
(2 , 4) respectively and vertex 'C’ lies on the line 
y — 2x — 2 c 0, If the area of AABC is 1 square 
unit , then vertex point 'C’ can be: 


(a) (10 , 25) (b) (24, 100) 
(c) (100, 200) (d) (49, 100) 


Let o, $ , y bedistinct real numbers , where p € R”, 


and the points (o , 2pa+t pa”) , (8, 2pB+ pp’) , 


(vy , 2py py”) are collinear , then : 


(b) a+B 
(d) ağ 


(a) aBy =1 y =apy 


(c)a+P+y=0 


y+1=0 


In triangle ABC , if all the vertices are rational 
points , then which one of the following points is 


not necessarily a rational point ? 
(a) Centroid (b) Circumcentre 


(c) Orthocentre (d) Incentre 


Let point P (x, y) moves in such a manner so that for 


al ceR , —— and y — oe , then 
l+a l+a 

locus of 'P' is: 

(a) circle (b) ellipse 

(c) parabola (d) hyperbola 

Let aeR and vertices of a variable 


triangle be given by (Scosa@ ,5sina) , (3, 4) and 


(Ssina ,—Scosa@), then locus of the orthocentre 


of variable triangle is given by : 
(a) x°+y?+6x+8y—25=0 
(b) x+y? —6x+8y—25=0 
(c) x Ey” -6x-8y—25=0 


(d) x+y? +6x+8y+25=0 
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20. 


21. 


22. 


23. 


24. 


25. 


Let the points A, B, C be (0 , 8) , (0 , 0) and (4, 0) 
respectively , and "P” is a moving point such that 
area of APAB is four times the area of APBC , 
then locus of point "P” is given by: 

(a) x-2y-0 (b) x?—4y-0 

(c) x”— 16y?=0 (d) x-4y =0 


Let points P(acos a , asin a ), Q(a cos $ ,asin 2) 


and R(acosy , asiny) form an equilateral triangle , 
then : 


(a) tan oz a- tan $ F tan y =0 
(b) sin o Fsin $ Fsiny =0 
(c) cosa+cos B+cosy =0 


(d) cos(a — 2) + cos(B — 7) + cos(y —a@) = -372 


Let point P(a , a”) lies inside the triangle which 


is having its»sides along the lines 2x + 3y -1=0, 
xa 2y—3 “0 and 6y—5x+1=0.If S” is the exhau- 
stive set for the real values of a , then “S” contains : 


(a) iə : əx) 
7 
(c) (Ve) 


Let three line L,, L,, L, intersect each other at 
integral points A , Band C, then AABC may be: 


(a) right-angled triangle. (b) equilateral triangle. 


(c) isosceles triangle. (d) scalene triangle. 


Let ‘A’ and "B” be two fixed points on x — y plane 
where | AB|=a.If "P" is moving point on the plane 
and 


(a) | PA + PB İz b, where b > a, then locus of P 
ellipse. 


(b) | PA—PB|=b, where b > a, then locus of P is 
hyperbola. 


(c) | PA+ PB|=b, where b =a , then locus of P is 
line segment. 


(d) |PA—PB|=b, where b =a, then locus of Pis line 
segment. 


Let three of the vertices of a parallelogram be 
(-3 , 4), (0, —4) and (5, 2) , then the fourth vertex 
can be : 

(a) (8, -6) 
(c)(-10, -4) 


(b) (-8,-2) 
(d) (2, 10) 
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Assertion Reasoning questions : 
( Questions No. 26-30 ) 


26. 


27. 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 

(d) Statement 1 is false but Statement 2 is true. 
Statement 1 : The points (k,2—2k) , (1 — k, 2k) and 
(- 4- k, 6 — 2k) are collinear for all real values of ‘k’ 
because 


Statement 2 : Area oftriangle formed by three collinear 
points is alvvays zero. 


Statement 1 : Let @ elo , 5 be fixed angle. If 


P z (cos6 , sin@) and Q =(cos(a —0) , sin(a — 6)), 
then Q is obtained from P by its reflection in the line 


through origin vvith slope tan x) 


because 


[ 1401 
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28. 


29. 


30. 


Statement 2 : mirror image of point (a , 2) about the 


line y= x is given by the point (6 , o). 


Let O(0, 0) , P(3 , 6) and Q(6 , 0) be the vertices of 
triangle OPQ and point "R” lies inside the triangle 
OPQ. 

Statement 1 : If the triangles OPR , POR , OOR are of 
equal area , then co-ordinates of point "R" is (3 , 2) 
because 


Statement 2 : In any isosceles triangle ABC, if 'G’ is 
the centroid , then triangles AGB , BGC and CGA 
are always of equal area. 


Let A(2, 42) , BU , 0), C (3 , 0) be the vertices of 


triangle ABC. 
Statement 1 : The ratio of circum-radius to in-radius of 


AABC 1s2:1 
because 


Statement 2 : In equilateral triangle the ratio of circum- 
radius to in-radius is always 2 : 1 


Statement 1 Quadrilateral formed by 
y=|[x+2|+|x+1]+|x-1|+]x-2| and y-8=0 is 
isosceles trapezium 

because 


Statement 2 : in isosceles trapezium , the non-parallel 
sides are always of equal length. 
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Basics of 2D-Geometry 


1. (d) 2. (b) 3. (c) 4. (b) 5. (c) 

6. (d) 7. (d) 8. (c) 9. (b) 10. (a) 

11. (d) 12. (c) 13. (b) 14. (b) 15. (d) 

16. (c) 17. (d) 18. (b) 19. (c) 20. (b) 
21.(b,c,d) 22. (b, d) 23.(a,c,d) 24. (a,c) 25. (a,b, d) 
26. (d) 27. (b) 28. (a) 29. (a) 30. (a) 
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1. In AABC, the vertex point A is (-1 , 2) and y”— x” 0 
represent the combined equation of the perpendicular 
bisectors of AB and AC , then area of AABC is given 
by: 

(a) 4 sq. units (b) 3 sq. units 


(c) 12 sq. units (d) 6 sq. units 


. Let 2x+3y=6 meets the x-axis and y-axis at "A" and 


"B" respectively , a variable line —. .ə =] meets the 
a 

x-axis and y-axis at 'P’ and "Q" respectively in such 

a way that lines BP and AQ always meet at right 

angle at R , then locus of orthocentre of AARB is: 


(a) x2+y?-3x-2y=0. (b) x+y? =4. 


(c) x? + y? +3x—2y =0. (d) x? + y”—3xa 2y50. 


. Let 'P’ be a point on the line y+ 2x=1 and Q,.R 
be two points on the line 3y + 6x = 6 such that tri- 
angle PQR is an equllateral triangle , then length of 


the side of triangle is : 
İB ae 
@) 5 (6) İİ 
vi5 


5 
(c) Vis 


. If line (y — 7) +k (x — 4) =O cuts 2x + y+4=0 
and 4x + 2y — 12 = 0 at 'P’ and Q” respectively , 


where | PQ |= 2,/5 , then value of 7” is: 


1 1 
@) 5 (b) -5 


1 
(c) B 


(d) 2 


. The co-ordinates of point "P" on the line 
2x + 3y+1=0, such that | PA — PBİ is maximum , 
where A is (2,0) and Bis (0 , 2) , is 


(a) (7,—5) (b) (4,—3) 
(c) (10, -7) (d) none of these 
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6. 


10. 


11. 


Straight Lines 


Let a variable line be drawn through O (0 , 0) to 
meet the lines y —x—10 — 0 and y—x-—20=0 at 
the points A and 8 respectively. If a point P is taken 
on variable line such that OP = BUR 5 
(OA) + (OB) 

the locus of Pis: 
(a) 3y -3x-40-0 


(c)3x+3y—40=0 


(b) 3x+3y+40=0 
(d) 3x-3y -40-0 


. The line ( p + 24) x + (p-—34) y “p-q, for different 


values of p and q passes through a fixed point which 
is given by : 


. If the lines y=mx+c, and y=m,x+c, , where 


m,,m,#0 , meet the co-ordinate axes at four 


concylic points , then value of m,m, is equal to : 


(a) 2 (b) -1 (c) 1 (d) -2 


. If line y= 45x meets the lines x — r = Ü , where 


re1.2.3..u. n , at points A, respectively , then 


2.00A,) is equal to : 


r=1 
(a) 3n? + 3n 


(c)3n3+3n? +n 


(b) 2n? + 3n7 +n 
(d) 313 + 3n? +2 
If the point P(a? , a) lies in region corresponding 


to the acute angle between lines 2y=x and 4y= x, 
then ‘a’ belongs to : 


(a) (2,6) 
(c) (2,4) 


(b) (4, 6) 
(d) (4, 8) 
The locus of the orthocentre of the triangle 
formed by the lines (1 + p)x — py + pl +p)=0, 
(1+q)x-—qy+q1+q)=0 and y=0, where p z q , is 
(a) a hyperbola (b) a parabola 


(c) an ellipse (d) a straight line 
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13. 


14. 


15. 


16. 


17. 


18. 


Straight Lines 


. Let triangle ABC be right angled at vertex B(x, y) 
where vertex A and C are given by (— 4, 2) and 


(-1 , -2) respectively. If area of AABC is 6 square 
units , then number of locations for point 'B’ is/are : 
(a) 1 (b) 0 
(c)2 (d)4 


If the vertices of a triangle are A(1 , 4) , B (5, 2) 
and C (3 , 6) , then equation of the bisector of the 


ZABC is given by : 


(a) x-y=3 (b) y+x=7 


(c) x+y =2 (d) y=x+1 

If line K( y — 3) + (x — 2) =0 forms an intercept of 
length 3 units in between the lines y + 2x- 2-0 
and y+ 2x—5=0, then value of ‘kK’ canbe: 


4 4 
a) — or0 b) only — 
or (b) yu 


(c) only 0 (d) 3 ... 


If two equal sides AB and AC of an isosceles triangle 
are given by x + y—3=0 and 7x-y+3=0 respe- 
ctively and its third side passes through (1 , —10) , 
then equation of line BC can be given by : 


(a) 2x+y-8=0 
(c)3x+y+7=0 


(b) 3x +2y 417=0 
(d)x =~ 11 =0 


If a line L=O is drawn through point P(1, 2) so 
that its point of intersection with the line x + y-4=0 


is at a distance of . units from point P , then angle 
of inclination of line L=O may be equal to: 


z 5x 
(a) g (b) ed 


T T 
c) — d) — 
(c) 18 (d) 6 
Let the point of intersection of the lines 5x + 2y = 9 
and Kx +y=3 be P(a,f). If a eT, then number 


of possible integral values of "K” is/are : 


(a) 0 (b) infinite 

(c)4 (d)8 

If the straight lines 6x+ 3y — 10-0 , 6x+ Ky-4-0 
and 2x + y — 3 € Q are concurrent , then: 

(a) K=3 (b) KeR 

(c) K=1 (d) Ke 
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19. 


20. 


21. 


22. 


23. 


24. 


Let the rectangle ABCD be formed by joining the 
points given by (x? — 4x)? + (y? — 3y)? = 0. If a stra- 


ight line of slope b divides the rectangle ABCD into 
two equal parts , then its equation is given by : 

(a) 2y=x+2 (b) 2y=x-1 

(c)2y=x+1 (d) 4y - 2x43 


Let the line segment PQ be rotated about P by 
an angle of 60” in the anti-clockvvise direction and 
Q reaches to the new position Q”. Ifthe points P and 
Q are (3 , 2) and (4, 3) respectively , where 


Q “(a , 8), then 2af is equal to : 
(b) 23 


(d) none of these 


Let "o" and 'f be real numbers and the lines 
L 0, Le 0, L, = (0 forma triangle , then the equation 
LL, +aLjLz + BL,L,=0 represents 

(a) a/pair of straight lines if a — 0 and 6 #0 

(b) a pair of straight lines if o #0 and 6 =0 

(c) acircle for all real values of o and £ 


(d) a circle for unique real values of @ and $ 


If three straight lines 5x+ 2y— 12-20 , x+3y-5=0 
and 3x— Ay—1=0 do not forma triangle , then "2 ' 


can be : 
x) 6 
a) -9 b)5 c) — d) -— 
(a) (b) (c) 6 (d) 5 
Let a,feR-{0}, then the equation 


(ax? +By* “yx? —6xy+8y")=0 represents 

(a) two straight lines and a circle if o = $ and 7 is of 
sign opposite to that of 9. 

(b) four straight lines if y =O and a, 9 are of 
opposite sign. 

(c) two straight lines and a hyperbola if o and 6 are 


Of same sign and 7 is of opposite sign to that 
ofa. 


(d) the 2-dimensional plane if a= B=y. 


Let the equation y? — x*y — 2y” + 2xy =0 represents 
three straight lines which form a triangle with ver- 
tices A, Band C , then 


(a) AABC is right-angled triangle. 
(b) area of AABC is 2 square units. 
(c) circumcentre of AABC is (1, 0). 
(d) AABC is isosceles triangle. 
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26. 


27. 


. Let pe R , then lines (p — 2)x + (2p — 5)y - 0, 
(p-1)x4 7—7)y-5-z0 and x-y-— lz are: 
(a) concurrent for one value of p. 
(b) concurrent for no value of p. 
(c) parallel for one value of p. 


(d) parallel for no value of p. 


Assertion Reasoning questions : 
( Questions No. 26-30 ) 


Follovving questions are assertion and reasoning type 
questions. Each of these questions contains tvvo 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
ansvvers , only one of them is the correct ansvver. Select 
the correct ansvver from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Statement 1 : The straight lines represented by 
(y — mx)” — a?(1 +m’) =0 and (y — nx)” — a? (14+ n?)-0 
form a rhombus but not a square if (m? + 1) 1s non- 
Zero 


because 


Statement 2 : All squares are rhombus but/all rhom- 
bus are not squares. 


Statement 1 : Let k € R” and the variable line 
ya kx-4-9k-0 meets the positive axes at points 
"A" and 'B' , then absolute minimum value of 
OA + OB , where "O" is origin, is 25 units 
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28. 


29. 


30. 


because 


Statement 2 : The minimum area of triangle AOB is 
72 square units. 


Let points A(0 , 4) , B(-4, 0) and C(4 , 0) forms a 
triangle , where “D" is mid-point of BC and 'E’ is the 
foot of perpendicular from 7?” on the side AC. 
Statement 1 : If “M” is the mid-point of ED , then 
circles which are described with EM and AB as the 
diameters touch each other externally 


because 


Statement 2 : AM and BE are perpendicular to each 
other. 


Statement 1 : Straight lines m’x + 4y+9=0 , 
x+y=1 and mx + 2y =3 are concurrent for exactly 
one value of ‘m’ 


because 
a sb ¢ 

Statement 2: If A=)a, .b, cə | , then A — 0 isthe 
a, b C3 


necessary and sufficient condition for three lines to be 
concurrent , where the lines are given by 


axt+bytc, =0 ,i=1,2,3. 


If AABC , let sides AB , BC and CA are given by 
x=0,y=Oand xı 43y-3-0 respectively. The foot 
of perpendicular from “3” to side AC is "D”. 
Statement 1: The ratio CD: DA is3:1 

because 

Statement 2 : The ratio AD : DC is tan C: tan A. 
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Straight Lines 


Exercise No. (2) 


4. If the family of straight lines ‘L’ pass through a 
fixed point “A” , then point ‘A’ lies on the curve of : 


Comprehension based Multiple choice questions 
with ONE correct answer : 


Comprehension passage (1) 
( Questions No. 1-3 ) 


For any two points A(x, , y,) and B(x,, y,) in the 
x-y plane d(AB) =|x,-x,|+|y,—y,|. Let moving 
point P(x, y) , where x>0 and y20 , satisfy the 
condition d(OP) + d(PQ) = 9. If point "Q" is (4 , 3) 
and ‘O' represents the origin , then answer the follo- 
wing questions. 


. Locus of moving point 'P’ consists of the union of : 
(a) two line segments. 
(b) one line segment and an infinite ray parallel to 
y-axis. 
(c) one line segment and an infinite ray parallel to 
X-axis. 


(d) three line segments. 


. Area of region enclosed by the locus of moving 
point "P” with the line x + y=5 is equalto : 


11 1 
(a) z square units (b) 2 square”units 


7 21 
(c) 2 square units (d) pi square units 


. If the pair of lines xy — 3x — 4y 4 12 - 0 forma tri- 
angle "A ” with the locus of moving point 'P’ , then 


the circumcentre of 'A' is: 


9 9 7 
(a) (2 ; ə (b) (3 , 2) 
q 
(c) (2 ğ 2) 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Let oeİ-z, 2 and a@=2cosO+sind+1 , 


P “cos9 H4sin0ğ 1 and y “2sin9 -3cos9-1. 


If ay—Bx+y=0 represents a family of straight 


lines “L” , then answer the following questions. 
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(a) y — logi(x45) 

(b) y=min{2| xl, sinx) 

(©) y=sgn (e’) 

27-27 
2 


274277 
+ 
2 


7 


. If a member of the family of straight lines "L" 


with negative slope meets the co-ordinate axes at 
"P" and "Q" , then minimum area of triangle 
POQ , where "O" is origin, is given by : 


(a) 2 square units (b) 6 square units 


(c) 4 square units (d) 8 square units 


. If (14.2)y 4 ( — 2)x-— (74:34) =0 represents the 


family of lines “M” , then straight line which is common 
member:of 'L’ and “M” is given by: 

(a) y+2x=9 (b) y-2x=1 

(c) y=3x=1 (d) x-2y+8=0 


Comprehension passage (3) 
( Questions No. 7-9 ) 


Consider straight lines L,:y-x=0 , Lj: y+x=0 
and a moving point P(x, y). Let a ( P , L,) represents 
the distance of "P” from the line L,, where ie {1, 2). 
If point "P" moves in region ‘R’ in such a way so that 
the inequality 2<d(P,L,)+d(P,L,)<4 is satis- 


fied , then answer the following questions. 


. If d(P,L,)=d(P,L,) , then locus of moving point 


"P" is given by : 


(a) xy 0 
(b) xy 0 
(c) x”—y”-0 


(d) x°+y?-xy=0 


. Area (in square units) of region “R” is: 


(a) 48 (b) 24 
(c) 12 (d) 20 


. If the line x + y=k divides the area of region "R" in 


the ratio 1:3 , then value of Y" canbe: 
(a) 2 (b) 42 
(c)-2 (d) -2V2 
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Questions with Integral Answer : 
( Questions No. 10-14 ) 


10. Let A(x,, yə), B(x,, yə) and C(z, , y,) be the vertices of 


triangle ABC and the line 


"L" is given by 


ax + bx + c= 0. If the centroid of triangle ABC is 


(0, 


0) and the algebraic sum of the lengths of the 


perpendiculars from the vertices of AABC on the line 


"L" is 1, then value of : ? 
c 


11. 


a’ +b 


1/2 
is equal to 


In triangle ABC, let x— 1 -0 and x-y-1-0 be the 


angular bisectors of the internal angles 'B’ and "“C" 
respectively. If vertex “A” is (4 , —1) and the length of 


side BC is PJP units , then value of "P" is equal to 


12. 


13. 


14. 


Let x+y= k? ,k z 0 , meets the x-axis and y-axis at 


A and 8 respectively , and triangle APQ is inscribed in 
triangle OAB with right angle at Q , where "O" is origin. 
If P and Q lie on OB and AB respectively , and area of 


8 
triangle OAB is 5 times the area of triangle APQ , then 


QA . 
— is equal to 
QB 


If from point P(4 , 4) perpendiculars to the straight 
lines 3x+4y+5=0 and y=mx+7 meet at QandR 


respectively and area of triangle POR is maximum , 
then the value of 6m is equal to ........... 
In variable triangle POR , let moving point "P” be 
(h , k) and the fixed points "Q" and "R" are (3 , 0) and 
(6 , 0) respectively. If QP and RP meets the y-axis at 
"M" and "N" respectively and QN meets OP at 'T’, then 
MT passes through a fixed point (p , 0) , where 1 pl” is 
equal to 


Matrix Matching Questions : 


( Questions No. 15-17 ) 


15. Let HA :(3cos6)x H (4sin 9)y =12 and ET, :(4sec6)x — (3cosec6)y =7 be two variable straight lines , where 


3 
0 e (0, 2z)- E : | . Match the following columns (1) and (II). 
Column (1) Column (ID 

(a) Minimum area (in square units) of triangle formed by (p) i 

line 'L,’ with the co-ordinate axes is : 

(q) 5 

(b) Maximum area (in square units) of triangle formed 

by line TL,” with the co-ordinate axes is : (r) 7 
(c) Ifline ‘L,’ meets the co-ordinate axes at A and B , 

then minimum length (in units) of AB is : (s) 12 
(d) If TL” and TL” meets at point (oz , /) , then absolute 

maximum value of (a 2) is (t) 10 
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Straight Lines 


16. L,:px+qy+r=0 
Consider the straight lines, L,:qx+ry+p=0 
Li: rx + py+q=0. 

If a= p+qtr and B= p” eq” +r? — pq -qr-rp , then match the following columns for the conditions on a , 8 


and the nature of set of lines L,, Land L,. 


Column (1) Column (ID 
(a) a=0 and B40 (p) L,, L, and L, are concurrent. 
(b) a #0 and 2 20 (q) L,,L, and L, are identical. 
(c) a=0 and B=0 (r) L,,L,and L,forma triangle. 
(d) a x 0 and B=0 (s) L,,L, and L, represent the complete 


2-dimensional x — y plane. 


17. Let there exist exactly 7ı” lines which are at a distance of 4 units from point “A” and 1 unit from point “3”, then match 
the following columns for the values of ‘n' with the points “A” and "B”. 


Column (1) Column (ID) 
(a) A (2, —2) and B=(6,1) (pyen=2 
(b) A=(-2,5) and B=(3,1) (q) n=4 
(€) A=(-1,-1) and B=(2,1) (r) n=1 
(d) A=(5,1) and B=(2,4) (s) n=3 
(t) n=0 
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1. (b) 

6. (a) 

11. (d) 

16. (b) 

21. (a,b, d) 


26. (b) 


İANSVVERS, 


1. (d) 

6. (c) 

11.(5) 

15. (a) 5 s 
(b) ” p 


(c) “r 
(d) q 


2. (a) 

7. (d) 

12. (d) 

17. (c) 
22.(a,b,d) 


27. (b) 


2. (b) 


7. (b) 
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3. (b) 
8. (c) 
13. (b) 
18. (d) 
23. (a, b) 


28. (a) 


= 40 
Nico 


(c)>p 
(d)or 
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4. (b) 5. (a) 

9. (b) 10. (c) 

14. (a) 15. (c) 

19. (c) 20. (d) 

24. (a,c,d) 25. (b, c) 

29. (c) 30. (a) 
. 


ge 
XV 5. (c) 


10. (3) 


14.(2) 


Mathematics for JEE-2013 
Author - Er. L.K.Sharma 


1. One of the angular bisector of pair of lines 


a(x—1)* +2h(x—-1)(y—-2) +b(y-2)" = 0 is 


x + 2y-5 “0, then other bisector is : 
(a) y-2xz0 (b) y+2x=0 
(c) 2x+y-4=0 (d) x-2y+3=0 


. If ax? + 2hxy + by” +29x+ 2 fy+c=0 represents a pair 
of straight lines equidistant from origin , then 


(a) f* +g" =c(bf -ag) 
(b) f° —g* “ c(bf” -ag”) 
(c) f° +g" “ c(bf” +ag*) 
(d) none of these 
. If the pair of lines ax” + 2hxy + by? +2gx+2fy+c=0 
intersects on the y-axis , then 
(a) 2fgh = bg” + ch? (b): bg” zz ch” 
(c) abc = 2fgh (d) None of these 
. The lines represented by 3ax? + 5xy + (a? —2) y 0 
are perpendicular to each other for 


(a) two values of a. 
(b) V aeR. 


(c) one value of a. 
(d) no values of a. 


. Ifthe pair of lines ax? + 2(a + b) xy + by? =0 lie along 
the diameter of a circle and divide the circle into four 
sectors such that area of one of the sector is thrice the 
area of another sector , then 


(a) 3a’ — 2ab + 3b? =0 
(b) 3a? — 10ab + 3b? =0 
(c) 3a? + 2ab + 3b°=0 
(d) 3a? + 10ab + 3b? =0 
. The area (in sq. units) of quadrilateral formed by the 


pair of straight lines 2x* — 3xy + y? = Ü and 
y’ — 3xy + 2x° — 4x + 6y — 16 =0 is given by: 


(a)8 (b) 16 
(c) 32 (d) 20 
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Pair of Straight Lines 


7. Ifthe lines y” — 5xy + 6x°=0 and 2y+x-4=0 forma 


10. 


11. 


triangle , then its circumcentre is given by : 


244 
ef: 


(d) (0, 0) 


. The equation of circumcircle of the triangle formed by 


the pair of lines 7x? +8xy — y” =0 and the line 
2x+ y=1 is given by: 

(a) 5x” +59? £18x—-12y =0 

(b):. 4x" 4 4y? -17x-2y =0 


(€) 2x242y? —5x-10y =0 
(d) none of these 


. If the lines represented by (1 + K) x? — 8xy + y? =0 and 


x? + 2Kxy + 2y? = 0 are equally inclined with each 
other in opposite directions , then value of "K” is : 


(a) +1 (b) +4 
(c) £3 (d) +2 
Two lines represented by the equation 


x’—y?—2x+1=0 are rotated about the point (1 , 0) , 
the line making the bigger angle with the positive 
direction of the x-axis being turned by 45° in 
the clockwise sense and the other line being turned 
by 15° in the anti-clockwise sense. The combined 
equation of the pair of lines in their new positions is 


(a) 43x? —xy 4 24/3x — y+ 3 =0 
(b) 43x? — xy — 243x -- y+v3 =0 
(6) 43x? — xy -24/3x 4.43 =0 
(4) 3x? -xy+ yı 43 =0 


If pair of lines 3x? — 2pxy — 3y? — Ü and 
5x? — 2qxy — 5y” c 0 are such that each pair bisects the 
angle between the other pair , then pq is equal to : 
(a) -1 
(c) -20 


(b) —5 
(d) -15 
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12 


13. 


14. 


15. 


16 


17. 


18. 


Pair of Straight Lines 


. If the pair of angular bisectors of the lines 
y’—3xy + 2x°—4x + 6y—16=0 forms a triangle with the 
line 3x+4y=12 , then the orthocentre of triangle is 
given by : 
(a) 5,8) 
(c) 10, 12) 


(b) (12, 10) 
(d) (8,5) 
If the pair of straight line given by 2x? — 3xy + y’=0 is 


shifted to new origin (5 , 6) without any rotation , then 
new pair of straight lines is given by : 


(a) 2x°+y’—3xy+2x-3y+4=0. 
(b) y’—3xy+ 2x°-2x-3y-4=0. 
(c) y—3xyt+2x°-2x+3y-4=0. 
(d) x°+ 3xy + 2y”—2x43y-4-0. 
If the eqution 2x? — 3xy + y” — 4x + öy + 32 sind =0 


represents a pair of straight lines , then possible value 
of '@' is: 


27 5x 
llz 5a 


If the straight lines joining the origin to the points of 


intersection of x-yek and the curve 


5x? + 12xy — 8y? + 8x—d4y + 12 =0 make equal angles 
with x-axes , then the value of ‘k’ can be’: 


. Let area of triangle formed by the intersection of a line 
parallel to x-axis and passing through P(a,f) with 
pair of lines y? — x? — 2y H 2x — 0 be 4a” square 
units , then locus of point "P" is given by : 

(a) y-2x=1 (b) y-2x=2 


(c) y+2x=3 (d) y+2x=1 


Let all the chords of the curve 3x? — y”— 2x+ 4y - 0, 
which subtend a right angle at the origin , pass through 
a fixed point "P" , then ?” lie on the curves : 


(d) y=x+2 
(d) xy 2-0 


(a) Pr +y+1=0 
(c) P+y=5 


Let the equations of the pair of opposite sides of 
parallelogram be x°-6x+8=0 and y’—4y+3=0, 
then equations of the diagonal of parallelogram are 
given by : 

(a)y-x+1=0 (b) y=x+2 


(c)y+xt+4=0 (d)x+y=5 
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19. 


20. 


If 123? +kxy + 2y’?+ 11x-— 5y 4.2. — Örepresents a pair 
of straight lines , then angle between the lines can be 
given by : 


(a) tan” & 
(b) tan! 2 
(c) tan”! m. 
(d) tan” (=| 


If two of the lines represented by the equation 
ax” “bx” ya-cx” y) +dxy* +ay* — 0 bisect the angles 
betvveen the other tvvo lines , then 

(a) 6a+5c=0 (b)b+d=0 

(c) b+2d=0 (d) c+6a=0 


Assertion Reasoning questions : 
( Questions No. 21-25 ) 


21. 


22. 
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Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement | is true but Statement 2 is false. 
(d) Statement 1 is false but Statement 2 is true. 


Statement 1 : Orthocentre of triangle formed 
by the pair of angular’ bisectors of 
2x? + 3xy + y? — 10x — 7y + 12 = 0 and the line 
3x+4y—5=0 is (1,2). 

because 


Statement 2 : Angular bisectors are alvvays 
perpendicular to each other and triangle formed by 
them vvith any line is right angled triangle. 


Statement 1 : If line 3x +4y—5 - 0 meets the curve 
2x + 3y?-5=0 at P and Q, where "O" is origin , then 


ZPOQ 60” 
because 
Statement 2 : The equation 10x? + 15y” = (3x + 4y)’ 


represents a pair of straight lines which meets at origin 
and passes through the points P and Q. 
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23 


24. 


. Statement 1 : Let a pair of mutually perpendicular lines 
S = 0 be drawn through the origin which forms an 


isosceles triangle A with the line 2x+ 3y £ 6, then area 
of A is 3 square units 
because 


Statement 2 : Pair of lines S = 0 is given by 
5x? — 24xy —5y -0 


Statement 1 : Let the lines L, and L, be the angular 
bisectors of the pair of lines ax” + 2hxy+by’=0, then 
the angular bisectors of L, and L, is given by 
(a—b)(x?—y’) + 2hxy=0 


e-mail: mailtolks@gmail.com 
www.mathematicsgyan.weebly.com 


[ 151 ] 


25. 


because 


Statement 2 : Combined equation of L, and L, is given 
by h (x?— y’) + (b—a) xy=0. 


Statement 1: 

If 3ky* + 4x° + (2k + 6) xy -4x-(9-k)y-3-0 
represents a pair of parallel lines , then value of “" 
is 3 


because 


Statement 2 : The distance between the given pair of 


lines is 16/13 units. 
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Pair of Straight Lines 


1. (a) 2. (b) 3. (a) 4. (a) 5. (c) 

6. (b) 7. (c) 8. (d) 9. (d) 10. (b) 
11. (d) 12. (c) 13. (c) 14. (c) 15. (c) 
16. (a, d) 17. (a, c,d) 18. (a, d) 19. (b, c) 20. (b, d) 
21. (a) 22. (d) 23. (d) 24. (d) 25. (b) 
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Chapt 


Exercise No. (1) 


Circles 


1. Let C i and C, be two concentric circles , smaller circle 
C, divides the larger circle C, into two regions of equal 
area , where radius of C, is 2 units , then length of 
tangent from any point "P” on the circle C, to circle C, 
is: 


(b) 4/2 units 
(d) 3 units 


(a) 1unit 


(c) 2 units 


. If tangent at any point "P” on the circle + y=9 
cuts the circle x? + y” z 25 at A and B, then in-radius 


of AAOB , where "O" being the origin, is : 


3 2 
(a) “5 (b) 3 


4 
(c) 2 (d) 5 


. Let a variable circle touches a fixed-straight line and 
cuts off an intercept of length 4 units,on other fixed 
straight line which is perpendicular to the first line , 
then locus of the centre of circle is : 


(a) hyperbola. (b) parabola. 
(c) straight line. (d) ellipse. 

. Tangents PQ and PR are drawn to the circle 
(x+4)+y=1 frompoint P (4, 4), then circumcentre 
of APQR is: 

(a) (0,1) (b) (0,2) 
1 
(c) (0,3) (d) 2. 

5. If a circle of radius 3 units is touching the pair of lines 
By? —4xy +¥3x? -0 in the /* quadrant , then 
length of chord of contact to the circle is : 

434 43 
(a) —— (b) 
2 v2 
4341 3 
(c) 3 (d) —(V3 +1 
z ((9--) 
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6. 


10. 


11. 


From any point ?” on the circle x7 + y” =9 , tangents 
to the circle x? + y” = 1 are drawn which meets 
x+y? =9 at A" and ‘B’, locus of the point of 
intersection of tangents at “A” and 'B’ to the circle 
r+y=9 is: 


2 2 
(a) xy = (2) (b) 35-y”- (2) 


6 
2 25Y 
(6) y -x- (2) (d) x+y? = (=) 


. If common tangent is not possible for the curves 


x+y? “r” and/16X7 4-49? = 64, then: 
(a) re[2,4] 
(c)-rie (4, ©) 


(b) r € R-(2, 4) 
(d) r € (2 , oo) 


VT y =mx+2V14+m , where m#0, is common 


tangent to the circles x+y? =4 and 


x+y —4ax+4a’?-4=0, a>2, then value of 'm'is: 


2 —2 
(a) ——— (b) ——— 
i 4a?-4 Va? -4 


2 —4 
(c) £ qd) ——— 
Ala? —4 Va’ —4 
. If the line 3x-4y-33 cuts the circle 


X? Ey” 4 2x— 2y —98 z 0 at A" and ” , where 'C' is 
the centre of the circle , then in-radius of AABC is: 
(b) 3 units 

(d) 8 units 


(a) 5 units 
(c) 1 unit 
If "C,/ is director circle of circle mc , then angle 


between the pairs of tangents drawn from any 
point on the director circle of 'C,’ to 'C,' is: 


1 T T T 
(a) yı (b) 6 (c) 3 (d) s 
If a member of family of lines ax + by +c =0 , where 
a+b+c=0, intersects the family of circles 
X?-y —4x-4y r A =0 such that the length of chord 
generated is maximum , then equation of line is : 
(b) y-x+1=0 


(d) x-2y=0 


(a) x+y=0 
(c) y-x=0 
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13. 


14. 


15. 


16. 


17. 


18. 


Circles 


. The centre of smallest circle which cuts the circles 
X?4 yz 1 and + y+ 8x+ 8y— 33 =0 orthogonally 
is: 


(a) (2 ,2V2) 
(c) (2,2) 


(b) (2V2, V3) 
(d) ((3,2) 


Largest circle touching the curve xy £ 1 at (1 , 1) and 
the co-ordinate axes is given by : 


(a) x2+y?+ (4 4.42 )x-(4 --4İ2 )y =0. 

(b) x? y?— (4-.42)x-—(44-42)y-2x/2 =0. 
(c) x24- y.4.42x—(4--42)y--6--24İ2 =0. 
(d) none of these. 


Ifa circle of diameter 6 units is inscribed in quadrilateral 


ABCD , where CD=3AB, ZA — ü and AB is parallel 
to CD, then area of quadrilateral ABCD is : 

(b) 48 sq units. 

(d) 50 sq units. 


(a) 40 sq units. 
(c) 18 sq units. 
Let C, , C, and C, be three circles with sides of 
triangle ABC as their diameter. If the radical axis of the 
circles C, , C, and C; in pairs meet at point “”, 
then "R" is: 

(a) incentre of AABC . 

(b) circumcentre of AABC . 

(c) centroid of AABC . 


(d) orthocentre of AABC. 


From point P, if length of tangents to circles 


VP+y=9 , r+ y+ 4x + öy — 19 =0; and 
x? ay? — 2x — 2y — 5 =O are equal , then point 'P'is : 
(a) (2.-1) (b) (2.-2) 

(c)(1,1) (d) (1,-2) 


Locus of foot of perpendicular from origin to chords of 
circle x? + y* — 4x — öy — 3 = 0 which subtend 90° at 
origin is : 

(a) 2x°+ 2y—-4x-6y-3=0 

(b) x°+y’?+4x+6y+3=0 

(c) 2x°+2y?+4x+6y—-3=0 

(d) 


none of these 


Locus of the centre of circle which externally touches 
the circle x? + y’-6x-—6y+ 14=0 and also touches the 
y-axis is: 

(a) x? -6x-10y+4=0 (b) x -10x-6y+5=0 
(c) y—-6x-10y+14=0 (d) y’-10x-6y+14=0 
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19. 


20. 


21. 


22. 


23. 


24. 


The centre of circle C, lies on 2x—2y 9 0 and cuts 
X? a y” “ 4 orthogonally , then C, passes through two 
fixed points : 

(a) (1, 1)and (3,3) 


(b) z : -) and (—4 , 4) 


(c) (0, 0) and (5 , 5) 
(d) none of these 


of 
(2x-— yo 1)/(x-2y 43) — 0 with co-ordinate axes lie 


The four points intersection of lines 


on acircle , then centre of circle is : 


(c) (2,3) 


(d) none of these 


The equation of smallest circle passing through 
intersection of x + y=1 and x? y” 9 is: 


(a) P+y’+x+y-8=0 
(b) x74y7-x-y-8-z0 
(c) 7 +j)2=x+y—8=0 


(d) none of these 


Tangents are drawn to circle x? + y? = 12 at the point 
where it is met by x° + y?-5x+3y-—2=0 ; then point 
of intersection of these tangents is : 


-18 18 
(a) (6 , ə (b) 6 : 2) 
(c) m R s) (d) none of these 


Tangents dravvn from the point P (1 , 8) to the circle 
x+y -6x—4y —11 — 0 touch the circle at the points 
A and 8 . The equation of the circumcircle of the triangle 
PAB is: 


(a) x°+y’?+4x-6y+19=0 

(b) x°+y’—-4x-10y+19=0 

(Cc) x°+y°-2x+ 6y—29=0 

(d) x°+y’-6x—4y+19=0 

The centre of two circles C, and C, each of unit 
radius are at a distance of 6 units from each other. 
Let P be the mid point of the line segment joining 
the centres of C, and C,and C be a circle touching 
circles C, and C, externally. Ifa common tangent to C, 


and C passing through P is also a common tangent to 
C, and C, then the radius of the circle C is: 


(a) 10 (b) 8 
(c)5 (d)6 
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25 


26 


27. 


28. 


29. 


. Two circles with radii ‘a’ and 7?” touch each other 
externally such that "9 “is the angle between the direct 


common tangents , a>b>2 , then angle '@ “is equal 


to: 
(b) sin Yə 
a-b 


(a) sin! m 
at+b 


. Let circles 'C,' and 'C,'be x? + y”— 2x—2y -Ü and 
X? dy? + 6x — 8y=0 respectively. If line y = kx 
intersects the circle C, and C, at point "A" and 'B’ 
respectively (where A and B points are not origin) and 
"S" is the set of real values of “” , then "S" contains : 


3 
2 
(51 
1 
— 
(5.1) 


Let a circle of unit radius lies in the first quadrant 
and touches the x-axis and y-axis at ‘A’ and. “5” 
respectively. If a variable line through origin meets 
the circle at points 'P’ and 'Q’ , where area of APBQ 


is not maximum , then possible values of the slope of 
variable line can be : 


(a) 2-1 (b) 1 


1 
— d 
R” (d) V3 


If tangent of slope -> to the circle 25x” + 25y? = 144 


in first quadrant meets the co-ordinate axes at ‘A’ and 
"B" , and “O” is the origin , then : 


(a) 


Incentre and orthocentre of AAOB are integral 
points. 


(b) 


Circumcentre and centroid of AAOB are integral 
points. 


(c) 
(d) 


Incentre of AAOB is irrational point. 


Circumcentre of AAOB is rational point. 


Let a straight line through the vertex ‘A’ of triangle 
ABC meets the side BC at the point 'D’ and the 


circumcircle of AABC at the point 'E’. If point 'D’ is 
not the circumcentre of AABC , then: 
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1 1. 4 
05 
DA DE” AE 
b.” 2 
(b) 


DA” DE” (DB)(DC) 
(c) AE+ BC > 4,İADXDE)) 


bn ot. 4 
(d) —4+——>—_ 
BD CD” BC 


30. Let T, and T, be two tangents drawn from (0 , 3) to the 


circle C, : x? + (y — 1)” = 1. If C, and C, are two 
circles with centre on y-axis and touching C, externally 
and having 7, and T, as their pair of tangents , then : 


(a) (radius of C,) x (radius of C,) = 1. 


(b) 


16 
distance between the centres of C i and C, iS cy 


units. 


(c) 


sum of the area.of C, and C, is 107 square 
units. 


(d) 


maximum distance between the boundary of C, 


and C, is R units. 


Assertion Reasoning questions : 
( Questions No. 31-40 ) 


31. 


11551 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Statement 1 : Maximum number of lines which are 
at a distance of 3 units for point 'P’ and 2 units from 
point "Q” are four, where "P" and "Q” points are 
(“2 , 1) and (2, 4) respectively 

because 


Statement 2 : Two mutually external circles can have at 
the most four common tangents. 
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33. 


34. 


35. 


36. 


Circles 


. Statement 1 : Let circles 'C,' and 'C,' intersect at 
two different points P and Q and a line passing through 
P meet the circles C, and C, at A and B respectively. 
If Y is the mid point of AB and QY meets the circle C, 
and C, at X and Z respectively , then Y divides XZ in 
the ratio 1:1 


because 


Statement 2 : if a line through point M intersects a 
given circle at L and N , then (ML)(MN) is always 
constant. 


Statement 1 : Let point P(o , 2) be termed as 


"odd point" when both oz and 6 are odd integers. 


Number of "odd points" 
X? Ey” 2012 is zero 


lying on the circle 


because 


Statement 2 : if both a and 6 are odd, then oz” + 6” 
is of form8k+2,where kew. 


Let line L, = 0 is tangential to a given circle C, at 
fixed point 'P’. If a variable circle touches both the 
circle C i and line L; then 

Statement 1 : Locus of the centre of the variable circle 
is parabolic 

because 

Statement 2 : The locus of the centre of the variable 


circle is straight line if the points of contact with 
C, and L, are same. 


Let circle 'C,' be x° + y”4x- öy + 12 =0 and aline 
through point P (-1 / 4) meets the circle 'C,’ at two 
distinct points "A" and. 'B’ 

Statement 1 : Sum of the distances PA and PB is not 
less than 6 


because 


Statement 2: a 5 5 2,/aD for a , be R". 


Statement 1 : Let three circles vvith centres at 
A , B and C touch each other externally and "P” is the 
point of intersection of tangents to these circles at 
their points of contact , then 'P’ is the incentre of 
triangle ABC 
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37. 


38. 


39. 


40. 


because 


Statement 2 : AABC is always an equilateral triangle 
in the given set of three circles. 


Statement 1 : From an external point "P” if tangents 
PA and PB are drawn to a circle with centre at C , then 


circumcentre of APAB is the mid-point of line segment 
CP 


because 


Statement 2 : The image of orthocentre of APAB 
about the line mirror ‘AB’ lies on the circum-circle of 
triangle PAB. 


Let 'C,' and 'C,' be two fixed concentric circles with 
C, lying inside C, . A variable circle 'C’ lying inside 
'C|' touches 'C,' internally and 'C,’ externally. 
Statement 1 : Locus of the centre of variable circle 'C' 
is circular in nature 


because 


Statement 2 : Locus of the centre of variable circle 'C’ 
is elliptical in nature if "C,/ and 'C,’ are not concentric. 


Let A.,B , C and D be four distinct points in the 
x = y plane such that the ratio of the distance of any 
one of them from the point (1 , 0) to the distance from 


1 
the point (—1 , 0) is equal to ə 
Statement 1 : Quadrilateral formed by the points 
A,B, Cand Dis concyclic 
because 


Statement 2 : There exists a unique circle which passes 
through any three given points. 


Statement 1 : Let a variable circle with centre 'C’ always 
touches the x-axis and it touches the circle x? r y* = 1 
externally , then locus of the centre 'C’ is given by 


x°—2y—1=0, where |x| <1 
because 


Statement 2 : Parabolic curve is the locus of a point 
which is always equidistant from a fixed point 'F’ and a 
fixed line 'D' , where "F" doesn't lie on the line “D” 
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Exercise No. (2) 


Comprehension based Multiple choice questions curve y=sinx. Ifthe locus of circumcentre of triangle 
with ONE correct answer : PAB is given by the curve y = f (x) , then answer the 
following questions : 


Comprehension passage (1) 
( Questions No. 1-3 ) 4. If set § eiy:yel7(ə : xeR}, where [.] 


represents the greatest integer function , then total 


A circle C of radius 1 is inscribed in an equilateral : : 
number of elements in set “S” is / are: 


triangle PQR. The points of contact of C vvith the sides 


PQ , QR, RPare D, E, Frespectively. The line PQ is (a)3 (b)1 
given by the equation ee y—6=0 and the point (c)2 (d) 4 
Di . z . If th d th fC 
8 | 95 the origin and the centre of C are 5. Let s) =2°[F0)-21+(61-8)|#(E+s)-2 


on the same side of the line PC , then answer the 


5... where the fundamental period of g (x) is r then the 


1. The equation of circle C is : values of 2 can be: 


(a) (x-2V3) +(y-D? -1 (a) 2or3 (b) 2or6 
(c) 2or 4 (d) 3or6 


(b) (— 243): (v4) = R 


. Total number of integral solutions for the equation 

2 f(x) —e | =0 is/are: 

(c) (x-v3) +(y41) =1 

(ay1 (b) 0 
2 

dd) (x-v3) +(y-1)’ =1 (e)2 (d)4 


. . Comprehension passage (3) 
2. Points E and F are given by : ( Questions No. 7-9 ) 


31 
@ .. 3), (3 { 0) (b) Lk : i : (v3 : 0) Let circle "C" of unit radius touches the y-axis 


at point A and centre Q of the circle lies in the II”“ 


quadrant. The tangent from origin ‘O’ to the circle 
(c) . 2 s 2 (d) z 4). s : 1 touches it at T” and point 'P’ lies on it such that 
2 2 2 2 22 AQAP is right angled at "A" If the semi-perimeter of 


AQAP is 4 units , then answer the following questions. 


3. Equations of the sides QR , RP are : 
7. Length of QP is equal to : 


(a) 7 : 1 


3 3 
V3 43 OF (b) 5 
1 
(b) ye —x,y-0 a 5 
B © 5 (d) 5 


(s) 53 4 =i Bs S. Equation of circle 'C’ is: 
y p) .3 2 


(a) (x+ 1)2-.(y-3)72 1 (b) (+ 1974 (»-3] =1 


(c)@+1P+Q-2%=1 d)(+1?+(-4°= 


(d) y=~v3x,y=0 


Comprehension 5. (2) 9. Ifcircle x? 4. (y — 2)” 2 meets the circle 'C’ at 'M' and 
(Questions No. 4-6 ) "N" , then length of MN is equal to : 


Let tangents PA and PB be drawn to the circle 3 3 
(x + 3)? + (y — 4)” = 1 from a variable point "P” on the (a) 2 (b) 1 (c) 5 (d) — 
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10. 


11. 


12. 


18. 


Circles 


Questions with Integral Answer : 
( Questions No. 13-17 ) 


Comprehension passage (4) 
( Questions No. 10-12 ) 


Let line 'L' meets the circle x°+ y” — 25 at the points 
‘A’ and “5” , where PA = PB = 8 and point 'P’ is 
(3 , 4) . If the family of circles passing through A and B 
is represented by C,, , then answer the following 
questions : 


If a member of C, passes through the point 
(-—4 ,-4), then its equation is given by : 


(a) x? y — 2x-4y-56 -0 
(b) 3x°+3y’?+3x+4y—68 =0 
(c) 2x°+2y?+5x-6y—68 =0 


(d) +y°+3x-4y-12=0 


If a member of C R. is having minimum area , then its 
radius is given by : 
28 
a) 5 b) — 
(a) (b) 5 
24 27 
c) — q) zz 
(c) 5 (d) i 


If tangents drawn at A and B to the member of C,, 
having centre at "P” meets at point Q , then coordi- 
nates of "Q" is given by: 


(a) (4, -3). (b) (3, -4). 


(c) (“5 , -2). (d) (“3 ,3). 


13. 


14. 


15. 


16. 


17. 


Let 'C,’ represents the family of circles passing through 
the points A(6 , 5) and B(3, 7). If the common chords 
of circle x” + y” — 4x — öy — 3 = 0 and 'C, passes 


through a fixed point P(a, 9) , then value of 


vo 38 isequalto.......... 


Let tangents PA and P8 be dravvn from point P(6 , 8) 
to the circle x? + y’= 7?, If area of triangle PAB is 
maximum, then radius 7” is equal to .......... 


Let three circles C, 5 C, and C, with radii 3 , 4 and 5 
respectively touch each other externally at point P, , 
P, and P, . Ifcircle "C" is the circumcircle of APP,P, , 


Hİ. 
then value of ; ——— 
2sin P, 


Let circle "C” passes through the point P(1 , — 1) 
and is orthogonal.to thescircle which is having 
(“2 , 3) and (0 , =1)as the diametric ends. If tangent 
at "P" to the circle "C”is 2x +3y+1=0 and the length 
of x-intercept for is 7”units , then value of [ /] , where 
[.] represents the greatest integer function , is equal to 


Let square ABCD be inscribed in the circle 


2x? +2y* -12x—-8y+25=0 and the variable points 
P, Q, Rand S lie on the sides AB, BC, CD and DA 
respectively. If a , 8, y and 6 denote the length of 


sides of quadrilateral PORS , then minimum value of 


a? + B’ +y? 46” is equalto.......... 


Matrix Matching Questions : 
( Questions No. 18-21 ) 


Let curves C, and C, be the circumscribing and inscribing circles respectively for the quadrilateral ABCD , where the 


vertex points A , B, C and D in order are given by (2 , 1) , (3 , 1) , (3 , 2) and (2, 2) . Match the following 


columns (I) and (II. 


Column (1) 


(a) 


Area (in square units) of 'C,' is 


(b) 


(c) 


Area (in square units) of 'C,’ is 


(d) 


Area (in square units) of incircle of AABC is 
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Area (in square units) of the director circle of 'C,’ is 
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Column (ID 


(p) 4 (3+2V2) 
@ 4 
oF 
(s) 5 (3-2v2) 
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19. Match the following columns (1) and (ID). 


Column (I) Column (ID 
(a) Family of circles touching xy = 4 at point (2 , 2) (p) x+y? -4x-2y 454-A(x” ey” -5)-0 
A#-1 
(b) Family of circles touching x*+ y?=5 at (2, 1) (q) (x-2)?+(y-2)? + A(x+ y-4=0. 2 ER. 
(c) Family of circles touching 2x+y-—5=0 at (2, 1) (r) (x-2)?+(y-1)° + 4 2x4y-5)-0Ü.2eR 
(d) Family of circles touching x? + y? + 2x + 2y—16=0 (8) @—2)?+ (y—2)2+ A((x +1) +(y +1)? -18) =0 
at (2, 2) A#-l 


20. If "a" and ?” satisfy the condition 12a*-—4b?+8a+1=0 and the line ax + by + 1 =0 is tangential to a fixed circle 
"C" , then match the following columns (1) and (ID). 


Column (I) Column (ID 
(a) If e+y?+2x+4y—k=0 intersects circle 'C’ (p) Vi2 


orthogonally , then value of k is 


(b) If x?+y’= 12 intersects the circle "C" at P and Q , 


then length PQ is (q):3 
(c) If OA and OB are tangents to circle 'C'’, where 
"O" is origin, and 7"is in-radius of AOAB , (r) .20 
then value of (20)” is 
(d) Ifline (y 4.2) z m (x 4- 1) meets the cirele ‘Cat TM" (s) 410 
and 'N' for some real value of m, then length MN 
can be : 
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1. (c) 2. (d) 
6. (a) 7. (c) 
11. (c) 12. (c) 
16. (c) 17. (a) 
21. (b) 22. (a) 
26. (a,c) 27.(a,b,d) 
31. (d) 32. (a) 
36. (c) 37. (b) 
"ANSVVERS, 
1. (c) 2. (d) 


6. (b) "ef. 


16.(4) 2) 

18. (a) oq 19. (a) o q,s 
(b) r (b) o p.r 
(c)>r (c) ə p.r 
(d) ə s (d) — q,s 
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11.(0) ğö dv 


Circles 


3. (a) 4. (b) 5. (c) 

8. (b) 9. (b) 10. (c) 

13. (d) 14. (b) 15. (d) 

18. (d) 19. (b) 20. (b) 
23.(b) 24. (b) 25. (d) 

28. (a, d) 29.(a,b,c,d) 30. (a,b, d) 
33. (a) 34. (b) 35. (a) 

38. (b) 39. (c) 40. (d) 


9. (a) 


14. (5) 


20. (a) ər 
(b) p 
(c) r 
(d4) 7 p.q,s 


[ 160) 
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1. If straight line y = mx + c is tangential to parabola 


y =16(x+4), then exhaustive set of values of ‘c' 


is given by 
(a) R/-4 , 4) (b) R/(-8 , 8) 
(c) R/(—12 , 12) (d) R/[-4, 41 


. Minimum distance between the parabolic curves 


y=x?+4 and x=y’+4 is 


15 15 

b -— 

o) an (b) 5 
15 15 
(c) və (d) a2 


. Locus of the point of intersection of tangents to 
parabola y? = 4(x + 1) and y? = 8(@ + 2) which are 
perpendicular to each other is given by : 


(a)x-2=0 (b)x+2=0 
(c)x+3=0 (d) x—3=0 
. if (3:7 : -6:,) represents the feet of normals to the 
3 
1). 
parabola y*= 12x from (1 , 2), then yz) is equal 
i=l Vi 
to: 
(a) 6 (b) : 
. aps 
2 
(c) : (d) 3 
CI = 
2 
. If chords of contact of the pair of tangents drawn from 
each point on the line y = 2x +3 to the curve 
y’—8x=0 are concurrent , then the point of concurrency 
is: 
3 
(a) (2,0) (b) | 2, 3 
3 2 
c) 1 —,2 d) | —,1 
© (3.2| (24) 
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6. 


10. 


11. 


Parabola 


In angle between the pair of tangents drawn from a 


point "P” to the parabola y” £ 4ax is ü , then locus of 


point 'P'is: 
(a) parabola. (b) line. 
(c) hyperbola. (d) ellipse. 


. From a point 'P’ if common tangents are drawn to 


circle x?  y? z 8 and parabola y? = 16x, then the area 
(in sq. units) of quadrilateral formed by the common 
tangents, the chords of contact of circle and parabola 
is given by : 
(a) 60 


(c) 45 


(b) 30 
(d) 50 


, Let P(p, k) lies on the curve f (x) =x — x? , such that 


he (0,1) , where "O” and “A” are (0 , 0) and (1 , 0) 


respectively , then maximum area of APOA is: 


1 1 
a) — sq. units. b) — sq. units. 
(a ad kər q 


1 
(c) ; sq. units. (d) 16 sq. units. 


. Ifcurves C,: x? y” 5 and C,: y”- 4x -0 intersect 


at "P" and 'Q’ and tangents to curve 'C,' and 'C;,' at 
"P" and "Q" intersect the x-axis at R and S 


respectively , then ratio of area of APQR and APQS 
is: 

(a) 1:2 
(c)2:3 


(b) 1:3 
(d) 1:4 
If tangent at P(2 , 4) to parabola y? = 8x meets the 


curve y? z 8x 45 at Q and R, then mid-point of QR 
is: 


(a) (2,4) 
(c) (7 ,9) 


If two parabola y?=4ax and y* z 4c (x —b) can-not 
have common normal other than x-axis , then : 


(b) (4,2) 
(d) (2, 5) 


(== So b 
b a-c 
€) —”2 (4) —<2 
at+c at+b 


Mathematics for JEE-2013 
Author - Er. L.K.Sharma 


12 


13. 


14. 


15. 


16. 


17 


Parabola 


. If y-v3x43-0 cuts the parabola 24x-y” at A 


and 8 , where P= (43.0) ; then PA.PB is: 
q) 2(2:3) 
443 


5 


(b) s(2-v3) 


(c) (d) None of these 
If y=4a (x — o: ) and x?-4q (y- $ ) alvvays touch 


one another , a and $ being both varying , then 
locus of point of contact is : 


(b) xy=4a 
(d) xy=a/2 


(a) xy = 4a” 
(c) xy=a 
The locus of the vertex points of the family of 


wr a’x oer 
oe oe , Where ‘a’ is 


parabolic curve y= 


the parameter , is given by : 


5 ə 

a) xy = 195 . 

r” alın 
ə de. 
...— _ 201 
XE R 


A parabola has its vertex and focus in .T" quadrant 
and axis along the line y = x , if the distances of the 


vertex and focus from the origin”are ,/2 and 2./2 
respectively , then equation of parabola is : 


(a)Q@+y)=x-yt2 
(b) (x-y) xa y-2 
(c) (x — y)” z 8(x + y-2) 
(d) (xx. y)z8(x-y 2) 


If 2 , then maximum length of 


latus rectum of parabola whose focus is 


(a sin 20 , acos2@) and directrix is y-a=0, is: 


(a) 2a (b) 4a 
8 d 2 a 
(c)8a (d) 5 
. Locus ofall points on the curve y’=4a [+ +asin ia 
a 


at which the tangent is parallel to x-axis is : 
(b) circle. 
(d) hyperbola. 


(a) straight line. 
(c) parabola. 
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18. 


19. 


20. 


21. 


22. 


23. 


Normals PO , PA and PB are drawn to parabola y*=4x 
from P (h, 0) , where 'O'is origin and “AOB = 90°, 
then area of quadrilateral OAPB is : 

(b) 24 sq. units 

(d) 18 sq. units 


(a) 12 sq. units 
(c) 6 sq. units 
If normals at the end of a variable chord ‘PQ’ of the 
parabola y” = 4y + 2x are perpendicular to each other , 
then locus of the point of intersection of the tangents 
at "P" and Q” is given by: 

(a)5xa2-0 (b) x-y+3=0 
(c)2x+5=0 (d) 5y-2=0 


The focal chord to y* =16x is tangent to the circle 


(x—6)" yl — 2 , then the possible values of the 


slope of this chord , are : 
(a) (-1,1) 
(e) (2. 1/2) 


(b) (2, 2} 
(6) (2, -1/2) 


Let PO be a chord ofthe parabola y” 4x and circle 
on PQ as diameter passes through the vertex "V” of 


the parabola. If the area of APVQ is 20 square unit , 
then the possible co-ordinates for 'P’ can be : 


(a) (2.-1) (b) (1, -2) 
(c) (16, 8) (d) (-16, 8) 


Let a € R” and the curves x? = 4a (y — b) and 
y? — x? = a? intersect each other at four distinct 
points , then the values of 'b’ may lie in the interval : 


Sa 
wo 


(d) (0 a) 


(a) (-2a, -a) 


(c) (-a, a) 


Let any point "P” lies on the parabola y* = 8x. 
If tangent and normal is drawn to parabola at 
point 'P’ which intersects the x-axis at 'T’ and "N" 
respectively , then locus of the centroid of triangle 
PTN is parabolic curve for which : 


{4 
(a) vertex is s ; 0) 


(b) the equation of directrix is 3x — 2-0 
(c) focus is (2 , 0) 


(d) equation of latus rectum is 2x — 3-0 
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25. 


26. 


. Let a moving parabola with length of latus rectum 
8 units touches a fixed equal parabola , where the axes 
of moving parabola and fixed parabola being parallel. 
If the locus of the vertex of moving parabolic curve is 
conic "S" , then: 

(a) eccentricity of “S” is 1. 
(b) length of latus rectum of "S" is 16 units. 
(c) eccentricity of "S" is 42. 


(d) length of latus rectum of “S” is 32 units. 


Let normals drawn at points A , B (0 , 0) and C to the 
parabola y? = 4x be concurrent at point P (3 , 0). If 
tangents drawn at "A” and 'C’ to the parabola intersects 
at point D” , then: 


(a) area of AABC is 2 square units. 
(b) quadrilateral PABC is cyclic. 


(c) circumcentre of AABC lies outside the triangle. 


(d) quadrilateral ADCP is cyclic. 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are-frue-and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1-and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Statement 1 : Ifthe curve C, is given parametrically by 
the equations x = sin”f -. 2 and y=1 +2 sint for all real 
values of 7” , then it represents the parabolic curve 
y’—2y-4x+9=0 
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28. 


29. 


30. 
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because 


Statement 2 : The point (2 + sin”? , 1 + 2sin £ ) lies on 
the curve (y — 1)? = 4 (x — 2) for all real values of 7”. 


Statement 1 : Let tangents be drawn to y’=4 ax from 
a variable point "P” moving on x + a =0, then the 
locus of foot of perpendicular drawn from "P” on the 
chord of contact is given by y? + (x-a)?=0 


because 


Statement 2 : The intercept made by any tangent with 
finile non-zero slope of the parabola between the 
directrix and point of tangency always subtends a right 
angle at focus. 


Statement 1 : If normal drawn at any point 'P’ on the 
parabola y* = 4ax meets the curve again at "Q", then 
the least distance of Q from the axis of parabola 


is 4/2a 
because 


Statement 2 : If the normal at 7” point meets the curve 


again at," point, then 4, = - -2) and | İ, | s. 
t 


Statement 1 : Let perpendicular tangents of the conic 
yö +8x—4y—4=0 intersects each other at point 


(a, B) , then "a " must be 3 and BER 


because 


Statement 2 : Locus of the point of intersection of 
perpendicular tangents to a parabolic curve is the 
directrix of curve. 


Statement 1 : Let a normal chord PQ be dravvn for 
parabola y” £ 4x with point "P" being (4 , 4). Circle 
described with PQ as diameter passes through the 
focus F (1 , 0) 


because 


Statement 2 : normal chord PQ subtends an angle of 
tan! (5) at origin. 
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Comprehension passage (1) 
( Questions No. 1-3 ) 


Let the locus of the circumcentre of a variable triangle 
having sides x=0 , y-2=0 and Ix+my-1=0, 
where (/, m) lieson 2y?— x 0 , becurve 'C’ , then 
answer the following questions. 


. Curve 'C’ is symmetric about the line : 


(a) 2y+3=0 (b) 2) -3=0 
(c)2x+3=0 (d) 2x-3-0 


. Length of smallest focal chord of curve 'C’ is: 


1 
(a) 2 units (b) 2 unit 


1 
(c) 1 unit (d) 2 unit 


. From point ‘P’ if perpendicular pair of tangents can be 
drawn to the curve 'C’, then ”P”can be: 


1 3 
— bie, 
@( ze I (b) . 2) 
il 
(c) z 3 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Let C,: yz x 4 2axa b and C,: y=cx?+2dx+1 be 
two parabolic curves having vertex points at ‘A’ and 
"B" respectively. If the projection of ‘A’ and "B” on the 
x-axis is A" and B' respectively , as shown in the 
figure (1) , and AA” BB", OA'= OB’, where "O" is 
origin , then answer the following questions. 


figure (1) 
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4. Which one of the following inequality is correct. 


(a)b>1 (b) ac <0 
(c)cd x0 (d)4x0 


. If b and c are non-zero real numbers , then value of 


a? is equal to : 


bd? 

(a) = o) 
2 d 
() . €) ər 


. In figure (1) , if ZA "AB "- ZB"BA" - 180? , then which 


one of the follovving equality holds true : 
(a) (54? -c)5a? +b) =1 

(b) (Sa* —b)(5d? =c)=16 ad 

(c) (5a2— b)(5a? —c) -16a”a? 

(4) (5a? —b)(5d +c) = 4bd 


Comprehension passage (3) 
( Questions No. 7-9 ) 


Let parabolic curves 'C,' and 'C,' be given by 
y+x°+2=0 and y?+x+2=0 respectively. Curve 
"C" represents a circle with centre at o , VVhere OP 
and OQ are tangents from origin “O” to the circle 'C’. If 
circle 'C’ touches both the parabolic curves C, : C, : 
and have minimum area , then ansvver the follovving 
questions. 


. Equation of circle "C" is : 


(a) 4x°+4y?+33(x+y)+19=0 
(b) x°+y?+11(x+y)+10=0 

(c) 40° +y’)+ 11/x43y 9-0 
(d) 40°+y)+11(x+y)+9=0 


. Area (in square units ) of quadrilateral OPC,Q is given 


by: 
ı 245 2.2 
543 4/2 
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9. A common tangent to the parabolic curves 'C,' and 14. Let a tangent be drawn to parabola y’— 2y—4x+5=0 
'C,' can be given by : at any point "P" on it. If the tangent meets the 
‘ directrix at "Q" and the moving point 'M' , divides QP 


6000000505 externally in the ratio 1 : 2 , then locus of “M” passes 


(b) 4x+4y+5=0 
(c) 4x + 8y+7=0 through (—a , 0) . The value of "o" is equal to .......... 
(d) 8x+4y+5=0 


15. Let the parabola y = ax? + 2x + 3 touches the line 
x+y-—2=0 atpoint P”". Ifaline through 'P’, parallel 
to x-axis , is drawn to meet y+ 1 =|x| at "Q" and “R” 


Comprehension passage (4) 
( Questions No. 10-12 ) 


Let variable parabolic curves be drawn through the and the area of AOQR (where "O” is origin) is ‘A’ 
fixed diametric ends (0 , r) and (0 , — r) of the circle 9A 
X? a y? r” such that the directrix of variable parabolic square units , then value of a is equal to .......... 


curves always touch the circle x? + y? — R? . If the path 
traced by the focus of the variable parabolic curves is 
represented by a conic section of eccentricity ‘e’ , 


then answer the following questions. 16. Let the tangent at point P(2 , 4) to the parabola y? = 8x 


meets the parabola y*= 8x +5 at "A" and PB" If the 


10. If R” € (r? , 2r’), then eccentricity "e” may be equal midpoint of AB is point (a , 6) , then (2-8) is 


öz equal to .......... 

(a) Vr 

(b) sin 4 17. Let PQ be the. normal chord for the parabola 

(c) sin1 y’—4x-2y#9=0. If PQ subtends an angle of 90° at 
the vertex of the parabola , then square of slope of the 

(d) cos 2 normal chord is equal to .......... 


11. If r” — 2R? 5 0, then “e” may be equal to : 

18. Let all the sides (or the extension of sides) of on 
equilateral triangle ABC touch the parabola y? — 4x — 0. 
If the vertices of AABC lie onthe curve “C" and curve 
"C" passes through the point P(1 , k) , where 'P’ lies 
above the x-axis , then value of “” is equal to ......... 


(a) tan 3 


1 
b — 
(b) cosec 4 


3a 
(c) sec 8 


(d) cos 3 19. Let tangent and normal dravvn to parabola at point 


P(2t? , 4t) ,t z0 , meets the axis of parabola at 
12. If r? € (R? , 2R?) , then “€” may be equal to : ( ) : E 
points "Q" and "R" respectively. If rectangle PORS 


1 is completed , then locus of vertex “S" of the rectangle 
(a) 2 is given by curve 'C’. Total number of integral points 
inside the region of curve 'C’ in the first quadrant is 

(b) sec Fi equal to .......... 
(c) 42 20. Let ?” and "Q” be the end points of the latus rectum 
2 of parabolic curve y” — 4y  8x— 28 =0 and point “R” 
(d) nı lies on the circle x? + y’—-4x-4y+7=0.If PR -RQ 


is minimum , then maximum number of locations for 
point "R" is / are ......... 


Questions vvith Integral Ansvver : 
( Questions No. 13-20 ) 


13. Let three normals be drawn from point 'P’ with slopes 


a, $ and y to the parabola y? = 4x . If locus of ‘P' 


with the condition af =k is a part of the parabolic 


curve y? — 4x = 0, then value of ‘k' is equal to .......... 
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22. 


23. 


Parabola 


Matrix Matching Questions : 
( Questions No. 21-23 ) 
. Let points P(-6, 4), Q (-2,0), R(2, 4) and $ (2, 8 ) forma quadrilateral PORS and a parabolic curve 'C’ with axis of 
symmetry along y—4=0 passes through P , Q and S . With reference to curve 'C’ , match the following 


columns 1 and II. 


Column (1) Column (ID 
(a) Length of latus rectum of curve 'C’, is: (p) 8. 
2 
(b) Length of double ordinate of curve “C" which (q) =. 


subtends an angle of 90° at the vertex of curve is : 


(c) If TY" is focus of curve 'C’ and 7" is the in-radius (r) 4. 
of AQFS , then value of 3r is equal to: 


11 
(d) Circum-radius of AQFS is: (s) u 
Match the following columns (I) and (II) 
Column (I) Column (ID 
(a) Parabolic curve y=x*?+5x+4 meets the x-axis at (p)—1 
A "and "3" Length of tangent from origin to the 
circle passing through “A” and "B” is equal to : 
(b) Point P(@ , —2) lies in the exterior region of both (q) 1 
the parabolic curves y? =|.x|. If "P" is integral point , 
then "o" can be equal to.: 
(c) From point P (9 , — 6), iftwo normals of slope,m, and (r) 2 
m, are drawn to parabola y>=4x , then mm, is equal to 
(d) If two distinct chords through the point (a , 2a) of a (s) 3 
parabola y? = 4ax are bisected by the line x + y =1, 
then the length of latus rectum can be equal to : (t) -2 


Let the tangents from P(a@ , 2) to the parabolic curve x?—2x+8y—15=0 be PA and PB , where the chord of contact 


is AB. Match the possible nature of triangle PAB (in column TI) with the conditions on oz and f (in column J). 


Column (1) Column (ID 
(a) If a=1; ğ x5 , then APAB may be: (p) Right-angled triangle. 
(b) If aER , B=4, then APAB may be: (q) Acute-angled triangle. 
(c) If a? —2o 488 >15; B<4 , then APAB may be: (r) Obtuse-angled triangle. 
(d) If x?” —2o 488 515, 8 54 , then APAB may be: (s) Scalene triangle. 
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1. (b) 2. (d) 3. (c) 4. (b) 5. (c) 

6. (c) 7. (a) 8. (a) 9. (a) 10. (a) 

11. (b) 12. (a) 13. (a) 14. (a) 15. (c) 

16. (b) 17. (c) 18. (b) 19. (c) 20. (a) 

21. (b,c) 22. (a, b) 23. (a,b,c) 24. (a, b) 25. (a,c, d) 
26. (d) 27. (a) 28. (a) 29. (a) 30. (b) 


ə 
1. (b) 2. (c) 3. (c) orien 5. (c) 
6. (c) 7. (d) % ®, ö , (a) 10. (c) 
11. (c) ng “ə əs 14.(5) 15.(8) 
16.(0) 1 (5) o (4) 19.(9) 20. (2) 


21. (a) “r a) r 23.(a) > q 
(b) > p (b)>p.q.r,s,t (b)>p,s 
(c) r (c) r (c) T,s 
(d) q (4) q.r,s (4) q.s 
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Ellipse 


2 2 
1. A tangent to the ellipse = + = =| is intersected by 
a” b 


the tangents at the extremities of the major axis at "P" 
and “Q” , then circle on PQ as diameter always passes 
through : 

(a) one fixed point 

(b) two fixed points 

(c) four fixed points 


(d) three fixed points 


2 


2 
. A variable tangent of ellipse _— y 
a 


+—=1 meets the 
b? 
co-ordinate axes at A and B , then minimum area 


(in sq. units) of circumcircle of AAOB , "O" being the 
origin , is given by : 


(a) əy. Oy za” yi 


(c) razı +b). (d) a+b). 


. Let P (x, y) be any point on ellipse 9x? + 25y? = 225, 
if ‘F,’ and 'F,' are the focal points of ellipse , then 


perimeter of AF, PF, is: 
(a) 10 
(c) 25 


(b) 18 
(d) 30 


. The chords of contact of tangents to curve 
x? + 8y’=8 from any point on its director circle intersect 
the director circle at 'C’ and TO” , then locus of the 
point of intersection of tangents to circle at 'C’ and 
Dİ is: 

(a) 16x7- yz 81. 
(c) 64x°+ y” 16. 


(b) 64x? + y? = 243. 
(d) None of these. 


. If normal at an end of latus rectum of an ellipse 
passes through one extremity of minor axis , then 
eccentricity 'e’ satisfy : 
(a) e*+e?-1=0 


(c) e - 5/2 


(b) e66-5-0 
(d) e*-e?+1=0 
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6. 


10. 


If tangent is drawn at "9" point to the ellipse 
x? £27" =27 , where 9 € [0 2 2 , then value of 


"9" such that sum of intercepts on axes made by this 
tangent is minimum , is : 


x 1 
(a) ri (b) D 


1 1 
(c) R (d) A 


. The length of latus rectum of an ellipse is one third of 


the major axis, then eccentricity of ellipse is equal to : 
2 

b) Jo 

(b) 1 3 


1 
(d) Vo 


2 
(a) 3 


1 
(c) NE 


. Minimum distance between the ellipse x7 42 ye =6 


and the line x y—7=0 is equal to : 


(a) 44/2 (b) 2V2 
(€) 45 (d) V10 


. The line passing through the extremity A of the major 


axis and extremity B of the minor axis of the ellipse 
x’ + 9y? =9 meets its auxiliary circle at the point M. 
Then the area of the triangle with vertices at A , M and 
the origin O is equal to : 


31 29 
a) — sq. units b) — sq. unit 
0 —m 

21 27 
c) — sq. unit d) — sq. units 
(6) 4 OS q 


The normal at a point P on the ellipse x” + 4y? = 16 
meets the x-axis at Q. If M is the mid point of the line 
segment PQ , then the locus of M intersects the latus 
rectums of the given ellipse at the points 


ci) — o) . - 


(c) (əsi , - (4) - i - 
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12. 


13. 


14. 


15. 


16. 


Ellipse 


2 2 
. Maximum length of chord of ellipse .... el, 
a” b 


a 5 b, such that eccentric angles of the extremities of 


chord differ by . is : 


(a) a2 (b) bv2 


b 
(c) abV2 (q) — 


If an ellipse with major and minor axes of length 


10,/3 and 10 units respectively slides along the 
co-ordinate axes in the first quadrant , then length of 
the arc which is formed by the locus of centre of ellipse 
is given by : 


(a) 107 (b) = 


Sa 32 
(c) = (d) rü 


Area of ellipse for which focal points are (3 , 0) and 
(“3 , 0) and point (4 , 1) lying on it , is given by: 


(a) 187 sq. units (b) 9/2 sq. units 


(c) 243 z sq. units (d) A İS z sq. units 


Let tangents drawn from point "P” to the ellipse 


x” +4y* =36 meets the co-ordinate axes at concylic 


points , then locus of point "P"is given by : 


(a) x5— y-27 (b) x? y 27 


(c) x”— y” 16 (d) x? +y=16 


Let the common tangent in I“ quadrant to the circle 
.. “37 — 16 and 4x? 25y? — 100 meet the axes at 
A and 8 , then area of AAOB , where O is origin, is : 

14 28 
(a) B (b) B 
20 
a (d) none of these 


(c) B 


2 2 


Let ellipse .. + a —1 , where a> b, be centered at 
a 

"O" and having AB and CD as its major and minor 

axis respectively. If one of the focus of ellipse is ‘F,", 

the in-radius of triangle DOF, is lunit and 

OF, = 6 units , then director circle of ellipse is 

given by : 


(a) x? yl 100 
(c) xy -50 


(b) x? y”-97/2 
(d) x°+ y” — 105/2 
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17. 


18. 


19. 


20. 


21. 


Let normals be drawn to the ellipse x” + 2y” -2 from 
point (2 , 3) , then the co-normal points lie on the 
curve : 


(a) xy 4 3x-4y-0 (b) 2xy -3x4y-0 


(c) 3x+4y—-xy=0 (d) 4xy+4x-3y=0 

Let “A” be the centre of ellipse 5x° + 5y* + 6xy-8=0 
and 'P’ , "Q" points lie on the ellipse such that AP 
and AQ distances are maximum and minimum 
respectively , then AP + AQ is equal to: 


(a)2 (b) 4 
(c)3 (d)5 
Let "AB" be the variable chord of the ellipse 


x?  2y”- 2 and ZAOB => , where “O” is origin , 


OA? OB”. 
en (OAOB). is equal to : 
2 3 
a b) —. 
(a) x (b) 5 
3 5 
ae d) —. 
“a QF 


Let-normal to the ellipse 4x? + 5y” = 20 at point 
P(@) touches the parabola y? = 4x , then tan@ is 


equal to : 
(a) +2 (b) +3 
(c) +1 (d) +4 


Let circle 'C’ with centre (1 , 0) be inscribed in the 
ellipse k —4y? x 16 and the area of circle 'C’ is 


maximum, then 


(a) 


equation of director circle of "C” is given by 


9(x -1)” +9y? =121 


(b) 


equation of director circle of "C” is given by 


3(x -1)” +3y” - 22 


(c) 


area of circle "C" is = sq. units. 


circle ‘'C' 


9(x-1) 4-25y” =121 


(d) 


is auxiliary circle for the ellipse 


Mathematics for JEE-2013 
Author - Er. L.K.Sharma 


22 


23. 


24. 


25 


2. 22 
. Let one of the focus point of ellipse 25” 
a 


be at F(4, 0) and its intersection point with 
positive y-axis be 'B’ . If the centre of ellipse is 'C’ 
and circum-radius of ACF,B is 2.5 units , then 


which of the following statements are incorrect : 


(a) equation of director circle of ellipse is x* + y? = 34. 

(b) area of ellipse is 207 square units. 

(c) director circle of auxiliary circle of the ellipse is 
Vr+y=50. 


(d) length of latus rectum of ellipse is 4 units. 


Let ellipse E, : x” + 4y? =4 is inscribed in a 
rectangle aligned with co-ordinate axes , which in turn 
is inscribed in another ellipse E, that passes through 
the point (4 , 0). With reference to ellipse E, and E, 
which of the following statements are true : 

(a) If point (o: , 2) lies in between the boundary 


, , then 


of the director circle of E, and EF 


15<3a* 438? <52. 
If point (2a , a) lies outside the ellipse E, , then 
aeR-[-l, lJ. 


Total number of integral points inside the ellipse 
E, are four. 


(d 


— 


If point (2ox , cz) lies inside the ellipse, EF , then 


2 2 


Let point 'P’ lies on the ellipse = + <c =1 and normal 


to ellipse at ‘P’ meets the co-ordinate axes at A and B. 
If "O" is the origin and M is the foot of perpendicular 
from origin to AB , then 


(a) 
(b) 
(c) 


maximum area of AAOB is 2.025 square units. 
maximum value of OM is 2 units. 


maximum value of OM is 1unit. 


81 
(d) maximum area of AAOB is 20 square. units. 
. Let variable point "P” lies on the curve y= x” and 
PA , PB are tangents to the ellipse x? + 3y? = 9. 


If ZAPB is an acute angle , then x co-ordinate of 
point 'P' can be given by : 


(a) 2 
\ e 


3 
—in2 
kiz 


1 
2 


(b) 24. 


S| 


(d) tan 


tə lo 
SS 
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Assertion Reasoning questions : 
( Questions No. 26-30 ) 


26. 


27. 


28. 
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Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement | and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Statement 1 : Total number of distinct normals which 


2 2 


can be dravvn”to the ellipse * 47 =1 from 


169 25 
point (0), 6) are three. 
because 
Statement 2 : Maximum number of normals which can 


be drawn to any given ellipse from a point are four. 


— 
Let any point "P” lies on the ellipse a - =1 and 


PM, , PM, are the distances of "P" from x-8-0 
and x+8=0 respectively. 


Statement 1 : For point 'P’ maximum value of 
(PM ) (PM,) cannot exceed 64 square units 


because 


Statement 2 : Area of APF, F, , where F) and F, are 


foci of ellipse , can't exceed 4/3 square units. 


Let C, and C, be two ellipse which are given by 
x? xc 4y? - 4 and x°+ 2y? — 6 respectively and any 
tangent to curve C, meets the curve C, at A and B. 


Statement 1 : If tangents drawn to curve C, at points 
A and B meet at point P , then ZAPB = 2 
because 


Statement 2: Locus of point "P" is the director circle 
of curve 'C,’. 
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Ellipse 


29. Statement 1 : Let "L” be variable line which is 


tangential to fixed ellipse with foci F, and F, , then 
locus of the foot of perpendicular from foci to line “L" 
is the auxiliary circle of ellipse 


because 


Statement 2 : Product of the length of perpendiculars 
from foci F, and F, to the line 'L’ is always the square 
of semi-minor axis of ellipse. 
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30. Statement 1: If point 'P’ lies on a given ellipse with 


foci at F, and F, , then perimeter of APF, F, is constant 


because 


Statement 2 : Perimeter of the ellipse is given by 
Eu ) units , where ‘e’ is the 
€ 


eccentricity of ellipse . 
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Comprehension passage (1) 
( Questions No. 1-3 ) 


Let tangent at any point on the curve E, : 4x° + 9y?=36 
meets the curve E, :10x” +15y? =150 at P and Q. If 


tangents drawn at P and Q to curve E, meets at point 
"R" and locus of 'R’ is given by the curve 'C,' then 
answer the following questions. 


1. Locus of point from which perpendicular tangents can 
be drawn to curve 'C, “is: 


(a) x°+y?=50 
(c) y-8=0 


(b) x? y 60 
(d) 2y-9=0 


2. Positive slope of the common tangent to curve 'C,' 
and 2x’ + 3y*= 60 is: 


(a)1 (b) — 


FE 
(c) 3 (d) 2-3 


. If from any point ‘A’ on the line 2x+ 3y 2.30: tangents 
AB and AC are drawn to curve 'C,’, then locus of the 


circumcentre of AABC is: 
(a) 4x+ 6y=27 
(c) 2x -3y=20 


(b) 2x4 3y= 15 
(d) 2x + 3y =20 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Let variable ellipse x? + 4y? = 4k? , where k € R” , and 
a fixed parabola y* = 8x is having a common tangent 
which meets the co-ordinate axes at P and Q , then 
answer the following questions. 


. Let A be the point of contact of the common tangent 


2 
with the ellipse and the eccentric angle of A is = : 


then value of Y” is equal to : 
(a) 4 (b) 8 
(c) 6 (d)5 

. Locus of the mid-point of the intercepted length 
PQis: 
(a) y°+4x=0 
(c) 2yv'+x=0 


(b) y”dx-0 
(d) 4y°+x=0 
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6. If "O" is origin and the area of AOPQ is 2 square 


units , then value of “” is 

(a) = (b) - 

2 (ə. 
v3 45 


5 45 
c) .İ— d) — 
(c) fo (d) 4 

Comprehension passage (3) 
( Questions No. 7-9 ) 

Let L,:y-m,x=0 and L,: y—m,x=0 be the 
variable lines for which mum, is negative , and 
lines L, and L, are tangential to the variable 
ellipse 'E’ at the points 7, and T, respectively. If the 
ellipse "E” is rotating about the point (oz , 0) and 
initially its equation is given by 
b?(x-a)y +a’ y*=(ab)>, where o € R” , then 


answer the following questions. 


. If@=10 and the angle 27/07, is constant for all the 


positions of variable ellipse "E" , where “O” is origin , 
then the ordered pair (a , b) can be given by: 


(a) (7,3) (b) (4, 6) 
(c) (8,6) (d) (12, 6) 


. If3a=4b= 12 and the angle ZT,OT, remains acute for 


all the positions of the variable ellipse 'E’ , where "O” is 
origin , then the possible value of "o 'can be : 


axe (b) ++ 
7 


(c) e€? (d) 2 tan | 


. If the 27, OT, remains obtuse for all the positions of 


the variable ellipse "E” , where O is origin , then which 
one of the following relation must hold true : 


(a) a -a’-b’ 50 
(b) min{2a , 2?) c o c va? b” 
(c) max{a, b) c o € la?” Hb” 


(d) ə co cla xb" 


Questions vvith Integral Ansvver : 
( Questions No. 10-15 ) 


10. Let tangent and normal be drawn at any point "P" on 


the ellipse x? + 3y? = 3 , and rectangle PAOB is 
completed , where "O" is the origin. Maximum area 
(in square units) of the rectangle PAOB is .......... 
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Ellipse 


11. Let common tangents of the curves y? = 4x and 14. Let tangents drawn at A and B points on the ellipse 
x? +4y?=8 meets on the x-axis at A and intersects the 4x’ + 9y? =36 meet at point P(1 , 3). If "C" is the centre 
positive and negative y-axis at B and C respectively. of ellipse and the area of quadrilateral PACB is a 
If parabola with its axis along the x-axis and vertex at A square units , then value of To: 1 , where [.] represents 
passes through B and C , then length of latus rectum the greatest integer function , is equal to .......... 
of the parabola is .......... 

2 
12. Let points A, B and Clie onthe curve y — — 33x : 15. Let ABCD is a square of side length 8 units , and an 
4 ellipse of eccentricity 0.5 is dravvn touching the sides 
. of the square , where the axes of symmetry being along 
y=v2x—x° and y= v—x” —2x respectively , then the diagonals of square. If the major axis and minor 
maximum value of (AB + AC) is equal to .......... axis is of length '2a' and '2b' units respectively , then 

13. If line 2x+3y =A meet the ellipse 4x7 --9y” = 36 at 


points 'A' and 'B', where ZAOB=90°, "O" being 


2 
value of sələn" (2) İŞ səsə: 
a 


the origin , then positive value of 7 is equal to .......... 


Matrix Matching Questions : 
( Questions No. 16-18 ) 


16. Match the following columns (1) and (II) 


Column (1) Column (ID 
(a) Number of points on the ellipse 2x7-F 5y” = 100. from (p) 0 
which pair of perpendicular tangents:can be drawn to 
x” b 
the ellipse —+—=1 is/are: (q) 1 
PUD 1679 i: 
(b) Ifthe lines y=m,x+c, and y=m,x +c, intersect the ellipse 
2 ə 
3 .. =1 at four concyclic points , then (m, + m,) must be : (r) 2 
x? 2 
(c) If all the normals of ellipse 25 + z — 1 intersects or touches 
the circle x? + y” r” , then minimum value of 7" is: (s) 4 


(d) Ifthe equation 3x°+ 4y? — 18x 4 16y + 43 — k — Ü represents an 


ellipse , then values of 7” can be : 
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17. Let C,:x°+y’=a@ and C,:x°+ y” — b? be two circles , where b > a 5 0, and “O” is origin. A line OPQ is drawn which 
meets C, and C, at points P and Q respectively. If "R" is the moving point for which PR and QR is parallel to the y-axis 
and x-axis respectively and the locus of "R" is an ellipse 'E’ , then match the following columns for eccentricity ‘e' of 


the ellipse "E” and the position of foci F, and F, of "E”. 


Column (1) 


(a) If F, and F, lie on the circle 'C,' , then eccentricity ‘e’ can be: 


(b) If F, and F, lie inside the circle 'C,’ , then eccentricity ‘e’ can be : 


(c) If F , and F, lie inside the circle 'C,’, then eccentricity ‘e’ can be : 


(d) If F, and F, don't lie inside the circle "C,”, then eccentricity 'e’ 
can be : 


Column (ID 
(se öl 
(p) 2 
. il 
o) səf2) 
COS (4) 
(r) 2 


(s) cos(1) 
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1. (b) 
6. (c) 
11. (a) 
16. (b) 
21. (b,c) 


26. (b) 


'ANSWERS, 


1. (a) 

6. (b) 

11.(1) 

16. (a) o s 
(b) p 


(c)> q 
(d)>q,r,s 
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ANSWERS, 


Ellipse 


2. (d) 3. (b) 4. (d) 
7. (b) 8. (b) 9. (d) 
12. (c) 13. (b) 14. (a) 
17. (a) 18. (c) 19. (b) 
22. (b, d) 23. (a, b) 24. (c,d) 
27. (b) 28. (c) 29.(b) 


2. (a) 3. (b) sae 
7. (c) ec . (c) 
A ə (68 14.(7) 
gön. P.q,r,8 


(d)>p.r 
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10. (1) 


15. (4) 
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1. If the chords of contact of tangents from (— 4 , 2) and 


2 2 
(2 , 1) to the hyperbola ol are at right 
a” b 


angle , then eccentricity of the hyperbola is : 


3 

(a) 4/2 (b) fs 
5 

(c) m (d) 3 


2. Let 'P' be the point of intersection of xy = c” and 
X? — y= a’ in the first quadrant and tangents at P to 
both curves intersect the y-axis at "Q" and "R" 


respectively , then circumcentre of APQR lies on : 
(a) x+y=1 (b) x-y=1 


(c) x-axis (d) y-axis 


. Slope of common tangent to the curves y? = 4ax and 


4xy =— a’, where a e.R” / is given by: 


1 b) 4 
(a) (b) . 
)-5 (d)a 


. A normal to hyperbola 2 has equal 


intercepts on positive x and y axes and this normal 


2 2 
5 x 

touches the ellipse sə -1 , vvhere a 5 P , then 
a 


a? + b? is equal to: 


. » 2 
(a) 9 (b) > 


= a 
x 5 


5. Number of common tangents which are possible to 
curves 12y? — x” kc 12 -0 and 4y? £ x? — 16-0 
is/are: 

(a) 1 (b) 4 

(c)2 (d)0 
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Hyperbola 


6. If eccentricity of hyperbola x? — y” sec?a =5 is 43 


times the eccentricity of ellipse x? sec? oz a y” — 25 , 


then oz is equal to: 


1 1 
(a) = (b) a 

1 1 
(c) = (d) a 


. A common tangent to 9x? —16y? — 144 and x7+y’°=9 


18: 


o 3x +15 ou 3V2x+15 

a) y= -— 
VI V7 

= 2y2x4+15 (d) None of these 


(c)y iH 


. If a hyperbola is passing through origin and the foci 


are (5, 12) and (24 , 7) , then eccentricity of hyperbola 
is given by : 


v386 4386 


aa Oi 
4386 
€) ə (d) V2 


. If a hyperbola passes through the focus of ellipse 


2 2 
* 2 <1 and its transverse axis and conjugate axis 

25 16 
coincides with major and minor axes of ellipse and the 
product of eccentricity of ellipse and hyperbola is 1 , 


then the incorrect statement is : 
(a) eccentricity of hyperbola is 5/3. 


(b) foci of hyperbola is (+5 , 0). 


2 2 


(c) equation of hyperbola is = ız =I; 


(d) area enclosed by ellipse is 207 sq. units. 
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Hyperbola 


2 2 
. Let the ellipse 7 +51 and the hyperbola 
a b 
2 yl 
7 be confocal , where a > b , and the 
P q 


length of minor axis of ellipse is equal to the length of 
conjugate axis of hyperbola. Ife, and e, represent the 
eccentricity of ellipse and hyperbola respectively , 


tee | 

then the value of o is equalto: 
(ee) 

(a)4 (b) 6 

(c)2 (d)1 


e-mail: mailtolks@gmail.com 
www.mathematicsgyan.weebly.com 


15. 


16. 


If x=9 is the chord of contact of the hyperbola 


x” — y” =9, then the equation of the corresponding 


pair of tangents is : 

(a) 9x? -8y?+18x-9 =0 
(b) 
(c) 
(d) 


9x? -8y” +18x+9=0 
9x” -8y” -18x-9 =0 
9x? -8y” -18x+9 -0 


If xy — 1 — cos” , where 6 € (0, r1, represents a 


family of hyperbola , then maximum area of the triangle 
which can be formed by any tangent to the 


11. Let xcosO+ysin@ — p be the equation of variable hyperbola and the co-ordinate axes , is given by : 
chord of the hyperbola 2x” — y? = 2a? which subtends . 
a right angle at the centre of hyperbola. If the variable (a) 8 sq. units. 
chord is always tangential to a circle of radius “R” , (b) 4 sq. units. 
then : . 
(c) 16 sq. units. 
(a) R? 3a’. (b) R? - Sa”. 
(d) 2 sq. units. 
(c) R? 2a’. (d) R?=4a’. 
. 17. If centre ofthe hyperbola xy = 4 is "C” and tangents 
12. Let r € (1,2,3,4) and the normals at the points CP and“CQ are drawn to the family of circles with 
P.(x,,y,) on the curve xy = 4 be concurrent at radius 2 units and centre lying on the hyperbola , then 
the locus of the circumcentre of triangles CPQ is 
4 4 éf 
given by : 
Q(a, 6) , then Seat is equal.to : (a) xy=1. (b) xy=2. 
nü (c) Pr +y=1. (d) x-y’=1. 
m 18. If the product of the perpendicular distances of a 
ağ ağ moving point "P" from the pair of straight 
(a) m (b az: lines 2x?— 3xy — 2y”-x4-.3y—1 “0 is equal to 10, then 
: locus of point 'P’ is hyperbolic in nature whose 
a a eccentricity is equal to : 
(c) ap (d) “oğ 
4 4 (a) Vo (b) 42 
13. Let 'F,’ and 'F,' be the foci of the hyperbola 5 vio 
X?— y? za? and "C" be its centre. If point 'P’ lies on the (c) fe (d) > 
hyperbola and PF,.PF, — ACP?, then value of 
19. If tangents are dravvn from any point on the 
+] : . . g yp 
A... hyperbola 4x? — 9y? = 36 to the circle x” F y 9, 
x i then locus of the mid point of the chord of contact 
(a) > (b) — is given by : 
8 4 — 
2 2: .242 
T T x... 092 
c) — d) — + 
On 3 Ara 81 
a 2 2 2, 122 
14. If ——— =I represents a hyperbola , then area of (b) Ax” +9y" (xy) 
Şə 4 81 
triangle formed by the asymptotes and tangent to 
hyperbola at point I Ito: 
yperbola at point (a, 0) is equal to eae 222 arə 2»2 
(a) 4ab sq. units. (b) 2ab sq. units. ys .. 
b i an! Cat ae a eo 
(c) ab sq. units. (d) a sq. units. (d) 4x7 4.9y? - (x? + y?)?. 
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. Let a tangent be drawn at any point "P” on the 


2, 22 
hyperbola uru =1 which meets the co-ordinate 


axes at "Q" and ‘R’. Ifrectangle QORS is completed , 
where "O" is origin , then locus of vertex “S” is given 
by: 


4 1 
608 
x y 


4 1 
(b) ————y 1 
xy 


4 


1 
(c) —— 1 
x y? 


I 
On a 
xy 


Multiple choice questions with MORE than ONE 


21 


22. 


23. 


correct answer : ( Questions No. 21-25 ) 


. Let an ellipse £ : )7x? +a’ y’=a’b*,a>b, intersects 
the hyperbola H : 2x? — 2y” — 1 orthogonally. If the 
eccentricity of ellipse is reciprocal to that of the 
hyperbola , then : 


(a) ellipse and hyperbola are confocal 
(b) equation of ellipse is x? + 2y? — 4 
(c) the foci of ellipse are (+1 , 0) 


(d) director circle for ellipse is. x? + y? = 6 


Let a hyperbola having the transverse axis of length 


2sin@ is confocal with the ellipse 3x°+ 4y” — 12 , 
then : 


(a) equation of hyperbola is 


x? sec’? 9 — y” cosec? @= 1. 


(b) 


focal points of hyperbola remain constant vvith 
change in '@ '. 


(c) equation of hyperbola is 
x?cosec? g — y? sec? g “1. 


(d) 


Directrix of hyperbola remains constant vvith 
change in '@ '. 


If the equation 4x? -5y?— 16x— 10y 4.31 — 0 represents 
a hyperbolic curve ‘C’ , then which of the following 
statements are incorrect : 


(a) eccentricity of curve “C” is 1.5 
(b) equation of director circle for "C” isx?+y?=1 
(c) length of latus rectum for "C” is 5 units 


(d) centre of curve 'C’ is (2 ,—2) 
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24. 


25. 


26. 


27. 


If the circle x? + y? =] meet the rectangular hyperbola 
xy =1 infour points (x; , y;),i=1,2,3,4, then: 
(a) xıx)xıxq =1 

(b) yıyzyaya “1 

(C) x +X, +xX,+x, 0 


(d) wW+y.+y¥3+y¥4 =0 


A straight line touches the rectangular hyperbola 
9x? —9y* =8 and the parabola y” =32x. The 


equation of the line is : 


(a) 9x+3y-8=0 
(b) 9x-3y+8=0 
(c) 9x+3y+8=0 
(d) 9x-3y-8-0 


Assertion Reasoning questions : 
( Questions No. 26-30 ) 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason).Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Statement 1 : Total number of points on the curve 


2 2 
x : 
əl from where mutually perpendicular 
a” b 
tangents can be drawn to the circle x? + y? =a? are 
four 


because 


Statement 2 : Circle x” + y” = 24” intersects the curve 


x? yə 


z= at four points. 
a” b 


Statement 1 : If point P(9) lies on the branch of 


2 2 
hyperbola —... in the III quadrant , then 
a 


: 32 
eccentric angle "9" belongs to | r, pə 
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Hyperbola 


because 
Statement 2 : "9" point on the hyperbola 


2 2 


zı is given by (asec6 , btan@) , where 
a” b 
velo 5, 

22 


Statement 1 : Tvvo branches of a given hyperbola may 
have a common tangent 


because 


Statement 2 : The asymptotes of hyperbola alvvays 
meet at the centre of the hyperbola. 


Statement 1 : Ellipse £ :5x?+9y*=45 and hyperbola 
H : 3x’ —y’ =3 intersect each other at an angle of 90° 


because 


30. 


Statement 2 : If an ellipse and hyperbola are confocal 
then they always meet orthogonally. 


Statement 1 : If chord PQ of curve xy =9 is parallel 
to its transverse axis , then circle with PQ as diameter 
always passes through two fixed points 


because 


Statement 2 : The transverse axis of hyperbola xy =9 
is given by y-x=0 
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Exercise No. (2) 


Comprehension based Multiple choice questions 6. Let normal to the curve 'C’ at point (8 , 8), where 
with ONE correct answer : 


$ e R”, meets the co-ordinate axes at A and B , then 


Comprehension passage (1) total number of integral points inside the AAOB are 
( Questions No. 1-3 ) given by : 
65 b) 60 
Ifthe curve x?—y*=8 is rotated about its centre by 45° @) 0) 
in anti-clockvvise sense , then equation of curve (c) 66 (d) 55 
changes to C : xy = 4. Let any point 7” on curve 'C’ be 


Comprehension passage (3) 


2 
iz : 2) , where fe R—-{O} , then answer the ( Questions No. 7-9 ) 


-.. Let hyperbolic curve 'C’ and a line "L” be given by 


the equations y? — 2x°-4y+8=0 and y-2-0 
respectively. If tangent and normal drawn to 
curve "C"at point P(2 , 4) meets the line 'L' at T and V 


1. If tangent at ' f,” point on the curve 'C’ touches the 
curve y” 4 2x=0, then value of "r, “is equal to : 


(a) 3 (b) 2 respectively , then answer the following questions. 
(c) 1 (d) 1/2 
7. Area (in square units) of APTN is : 
2. Ifcircle x°+ y” — 16 meets the curve 'C’ at £, , t,,t, and (a)4 (b)5 
“ə 1 d 
f, points , then — is equal to : ou 8 
i=l 
(a) 0 (b) 8 8. Area (in square units) bounded by the curve 'C’ with 
its tangent at "P" and the line 'L' in the first quadrant is 
(c)4 (d) -4 equal to : 
3. If r, and f, are the roots of the equation (a) 2in(v2 +1) (b) 42 In(V2 +1) +1 
x?—4x42 = 0 , then point gilnyoraaqlon of tangents at (c) J2 inl . (d) V2 In (V2 +1)42 
f, and f, points on the curve .“C" is : 
(a) (4,4) (b) (2, 1) 9. Let from point (1 , £) a perpendicular pair of tangents 


can be drawn to the curve 'C’, then 
(c) (2,4) (d) (6, 3) 
(a) exactly tvvo real values of £ exist. 

Comprehension passage (2) 


(b) infinite real values of k exist. 
( Questions No. 4-6 ) 


(c) no real ‘k’ exists. 


Let point "P” moves in such a way so that sum of the (d) none of these. 
slopes of the normals drawn from it to the curve xy = 16 
is equal to the sum of ordinates of the co-normal points. 


If the path traced by moving point 'P’ is represented Questions with Integral Answer : 

by curve “C” , then answer the following questions. ( Questions No. 10-14 ) 
4. Equation of curve “C” is given by: 10. If the locus of the mid-points of the chords of length 
4 units to the rectangular hyperbola xy = 4 is given by 


(a) 4y -x”-0 (b) x?— 12y -0 

the curve (x? + y*)(xy-4) = Axy , then the value of 
(c) y” 16x=0 (d) x?— 16y 0 əl 

A. is equal to .......... 
5. If tangent to curve "C” meets the co-ordinate axes at 
M and N , then locus of the circumcentre of AMON , İL Ifnormal at (5 , 3) of the hyperbola xy -y -2x-2-0 
where “O” is origin , is given by : meet the curve again at (p , q — 29) , then value of 
(a) x*+y=0 (b) x°+2y=0 
q 1. 

(c) y”—x-0 (d) y+ 2x°=0 ii is equal to .......... 


e-mail: mailtolks(2 gmail.com [ 180 ] Mathematics for JEE-2013 
www.mathematicsgyan.weebly.com Author - Er. L.K.Sharma 


Hyperbola 


12. Let point P(a , /) lies on the hyperbola xy = 71, 14. If the chords of hyperbola x? — y” =4 touch the 


here a, Bel. If the total ber of ib] 
07 B ee ee parabola y” — 8x and the locus of middle points of 


. . N. 
locations for 'P’ is N , then 20 is equal to .......... these chords is given by y”(- 2)— x” -0 , then 


value of 2 is equal to .......... 
13. Maximum number of different lines vvhich are normal 
to parabola y? = 4x as well as tangent to hyperbola 
x? — y” z 1 is / are .......... 


Matrix Matching Questions : 
( Questions No. 15-16 ) 


15. Match the curves in column (I) with the corresponding possibility for common normal and common tangent in 


column (II). 

Column (1) Column (ID 
(a) curves x? r y” 8 and y*—16x=0 have (p) common normal, 
(b) curves x°+ 16y? — 16 and x? y”- 4 have (q) no common tangent. 
(c) curves x°+ 4y? £ 16 and x? — 12y? - 12 have (r) tvvo common tangents. 
(d) curves x? F y” - 1 and x? “ y” — 4x —2y — 11 — Ü have (s) four common tangents. 


16. Match the following column (I) and column (ID. 


Column (1) Column (ID 
(a) The angle between the pair of tangents drawn to (p) tan” ə 
the ellipse 3x? -- 2y? z 5 from the point (1 , 2) is 
(b) The inclination of the chord of the hyperbola (q) tan”) (+) 
25x? — 16y?= 400 which is bisected at (6 , 2) 
with the x-axis is 
(c) The angle between the asymptotes of the (r) wn) 


hyperbola 9x? — 16y?+ 18x + 32y — 1510 is 


(d) The angle between the tangents at (9 , 6) on y”  4x (s) tan”) Hz) 


and the focal chord of the parabola through (9 , 6) is 


‘ : : [ 181 ] Mathematics for JEE- 
e-mail: mailtolks@gmail.com 15571 1: 


www.mathematicsgyan.weebly.com 


1. (b) 2. (d) 3. (a) 4. (b) 5. (d) 
6. (b) 7. (b) 8. (a) 9. (c) 10. (c) 
11. (c) 12. (b) 13. (b) 14. (c) 15. (d) 
16. (b) 17. (a) 18. (b) 19. (c) 20. (b) 
21. (a,c) 22. (b,c) 23. (b, d) 24. (a,b,c, d) 25. (a,b,c, d) 
26. (a) 27. (d) 28. (d) 29. (a) 30. (b) 
. 


1. b) 2. (b) 3. (b) AXŞ 5. (b) 
6. (d) 7. (b) € P 8 ov AS” 10. (4) 
11.(5) mö om on 14.(2) 
R. 


(c)p.q 
(d) o p.q (d) — q 


e-mail: mailtolks(g gmail.com 11321 Mathematics for JEE-2013 
www.mathematicsgyan.weebly.com Author - Er. L.K.Sharma 


Vectors 


Exercise No. (1) 


Multiple choice questions with ONE correct answer : 


( Questions No. 1-30 ) 5. If [a b x|=0 :a.x-7 and x.b=0,a(-1,1,1) 
1. If ? and c are two non-collinear unit vectors and a is and 5(2 , 0 , 1), then x is: 
1000000. “77 9054.09 
any vector , then (a.b)b+(a.c)c+ ( - ) (6xc) (a) -31+ 4 j+ 6k (b) R 
İbxel R ” | x 
(c) 3i+16j —6k (d) 31-5 j -6k 
is equal to : 
(a) 0 (b) a 6. If a,b,c are non-coplanar non-zero vectors and r 
(c) b (d) c is any vector is space , then 
———.. (axb)x(rxc)+(bxe)x(rxa)+(exa)x (rb) is: 
2. In a quadrilateral PQRS, PQ a , QR —b and 
ə. a) 2:Habelr bi3labcir 
SP-a-b,M ismidpoint of QR and X isa point on (a) E elr (b) [ | 


SM such that SX = kSM , if P , X and R are collinear , n, [a b el: (d) 6 
then k equals to : 


oo a. (b) 7 7. If three concurrent edges of a parallelepiped represent 
7 4 the vectors a , b , c such that [a b cl=4,2eR*, 
(c) s (d) 5 then volume of parallelepiped whose three concurrent 
5 4 edges are the three concurrent diagonals of three faces 
of given parallelepiped is : 
3. If a and 2 are unit vectors perpendicular to each other (a) A (b) 24 
and c is another unit vector inclined at an angle 9 to (c) 3A (d) 2 
both a and 5, if c= | p(a+b)+q(axs)! şp.qeR, 
then 8. If a R b and c are unit vectors , then value of 
3 2 7 (its zə. 2 
(a) 2 <0<nx (b) =<e<™ la-b) 315-ci +|e-a| doesn't exceed : 
4 4 4 
(a)4 (b) 9 
()0<0<2 (d) 9 € [0,7] 
()8 (a) 6 
4. If non-zero vector a satisfy the condition 9. For coplanar points A(a) , B(b),C(c) and D(d) if 
ks (a-i)xk|+7x| (ah) i] +ix{(a- iki) -Ü, (a d).(b c) -İb d). (c a) =0, then point D 
for AABC is: 


then | a | is equal to : 
(a) Incentre 


1 . 
(a) 1 (b) — (b) Circumcentre 
43 
- ilan r thee: (d) Centroid 


2/3 


(c) Orthocentre 
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10 


11. 


12. 


13. 


14. 


15. 


Vectors 


. A unit vector in plane of vectors 2i+ j+k , = j +k 


and orthogonal to Si+ 27 + 6k is: 


6i—Sk 37-k 
(a) (b) —— 
vet vio 
21-51 214 j—2k 
(c) — 


429 


Let | b | = | c | =1 and a is any vector , then value of 


(a x(b+¢))x(bxe).(-c) is always equal to : 


(a) lal (b) 1 

(c) 0 (d) none of these 

If equations rxa-b and rxc=d are consistent 2 
then 

(a) a.d+b.c=0 (b) a.d -c.d 

(c) b.c-a.d-0 (d) a.d+c.d=0 


Let a=it+2j+k,b=i-j+k and c=i+j-k. 


A vector d lies in plane of a and ? and its projection 


3 


(5) 4i — 7 + 3k 


on c is of magnitude units , then bis: 


(a) 2i+ 7 +2k 


(c) 3i — j+2k (d) -i+27+3k 


Let a,b,c be three non-coplanar vectors where 

— z ba - - c.a- ber 

hepa a and cı ea Ac 1 
a il || 

then 

(a) b,.b=0 (b) axb, =0 

(c) b.e, =0 (d) exc, =0 


For non-zero vectors a,b,c the equality 


(ax). 


=|a][>||e| holds if and only if : 
(a) ab=0;bc=0. 

(b) bc =0;c.a=0. 

(c) ac=ab=0. 

(d) ab=bc=ca=0. 
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16. 


17. 


18. 


19. 


20. 


[2] 


If a non-zero vector a is parallel to the line of 
intersection of the planes determined by vectors i, 


A 


i] and the plane determined by i-j 2 itk 9 


then angle betvveen a and i- 2: +2k is 


1 1 
(a) 2 (b) ə 


HA 
(©) 0 OF 


If a and b are non-parallel vectors and və (a xb) and 


b-(a.b)a represent tvvo sides of a triangle , then 


internal angles of triangle are : 
(a) 90? , 45? , 45° 
(b) 90” , 60° , 30” 
(c) 90” , 75°, 15° 


(d) none of these 
Let Vl2i+j—-k and W=i+3k,if U is unit 
vector , then minimum value of İU V vl is: 


(b) -v60: 
(d) -v10 +6 


(a) 0 
(c) -V59 


If incident ray is along unit vector v and the reflected 
ray is along unit vector w_, the normal is along unit 


vector a outwards, then vr is equal to: 


(a) v+2(ar)a (b) y-2(av)a 


(c) v+2(avJa 


(d) none of these 


If in a AABC, BC= 


jel#|7| , then value of (cos 2A + cos 2B + cos 2C) 
is: 
(a) -1 (b) 0 


3 
(2 Gn, 
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22. 


23. 


24. 


25. 


26. 


.If a,b,c and d are unit vectors such that 
- -\(- 5 -- 1 
(axb).(cxd)=1 and a.c — — , then 
2 
, C are non-coplanar 


(b) b,c, d are non-coplanar 
(c) b : d are non-parallel 


(d) a ,d are parallel and b,c are parallel 


Let a 5 b : c be non-coplanar vectors and P, : P, ,P,, 


P, are six permutations of S.T.P. of a,b and c 


P P, 
ok. , Where i, j,k ,/ are different numbers 


then 
j 1 
from | to 6, can not attain the value : 
(a) 0 (b) 1 
(c) 2 (d) -2 


If A(a) 2 B(b) 3 cİe) and D(d) form a cyclic 
quadrilateral , then value of 
laxb + bxd +dxa| 


(6-2) (a—a) 


(b) 0 


lox exa+dxd|) 
(5-o.(4-“) . 


(d)4 


+ 


1 
(a) 1 Fi 


For non-coplanar _ vectors a,b,c if 


r= (a.b)c - (a.c)b then which one of the following 
options is incorrect ? 


(a) r.a=0 (b) r.bxc=0 


(c) r.axc=0 (d) r=(bxc)xa 
If a= 31-27 + 2k and 5 — —i — 2k are adjacent sides 


of a parallelogram , then angle between its diagonals 
is: 


1 z 37 27 
(a) 6 (b) = (c) a (d) a 


If a=xit(x-Dj+k and b=(x+Dit+ jt+ak 


always form an acute angle with each other V xe R, 
then 


(a) a € (—oo , 2) 
(c) a € (“o,1) 


(b) a € (2 , oo) 
(d) a € (1, oo) 
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27. Let a, b . c and d be any four vectors , then 


[ axb axc dl is alvvays equal to : 
(a) (adla b ci (b) (aca b el 


(c) (a? İL b di (d) 0 


28. Let q and ? be two non-collinear unit vectors , if 


u = a-(ab)b and Uy =axb, then zi is equal 
to: 


(b) Ha.(a-?) 


(4-0) 


a) lu [+]. 


özi 


(d) 


29. Let r : a 3 b and c be four non-zero vectors such that 


r.a -0, rx b|=|7|/b] and |r x c|=|r||c , then 
[a b cİ is eqdal to : 

(a) 0 (b) fa] || |c| 
o)lalilililel @ -[a| >| fe 


30. Let ABCD be parallelogram , where A, and B, are the 


midpoints of side BC and CD respectively , if 
AA, + AB, — AAC , then ”A ” is equal to: 


4 3 
(a) . (b) zı 

4 5 
(c) = (d) 2 


Multiple choice questions with MORE than ONE 


correct ansvver : ( Questions No. 31-35 ) 


31. Intriangle ABC, let CB-a ; CA z b and the altitude 


[3] 


from vertex B on the opposite side meets the side CA 


at D. If CD — A and DB= ut , then: 


(a) yaa (b) 2” 
a ıb 
eee! oa Gu 
L i 
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32 


33. 


34. 


35. 


Vectors 


. Let be resəğəfisnəlilosslli 


eo x 
and a= (ee + (xe"") j+k ,where [.] represents 


the greatest integer function. If axb=0, then : 


3) 


(b) exactly two values of x exist in 0 : 


(a) unique value of x exists in fo : 


2 


(c) no value of x exist in -—- : -a) 


(d) unique value of x exists in .. — öl 


Let a and ? be two unit vectors such that a.b>0.A 


point P moves so that at any time £ the position vector 


A 


OP is given by (cost)a+ (sint)b. When P" is 


farthest from origin “O” , let 'L' be the length of OP 


and 7 be the unit vector along OP , then : 


a+b - 


(a) n= (b) n= 


az b 
(c) L=\Vl+a.b (d) L=,/1+2a?b 


If Ae R , a (-A?)i- pth, b=i-(’)j+k and 


c=i+ 1-(A?)k , then which of the following 

statements are correct ? 

(a) (axb).c is zero for exactly one positive value 
of 2. 


(b) (a x b) c is zero for exactly four real values of 1, 


(c) (a xb).c is zero for exactly one negative value 
of A. 


(d) (a x b) .c is zero for at least four real values of A. 


Let a , b, c be the sides of a scalene triangle and 


A € R. If angle between the vectors a and B is not 
more that . where oz =(at+b+ cl 7 3A/ +ack and 


B =(atb+c)it(ab+bc)j—3Ak , then exhaustive 


, 


set of values of "A, ” contains : 
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(a) 1, 0] (b) [o . < 
(c) (tn — 


37 5 
59 tan) (d) [ , “İ 


Assertion Reasoning questions : 
( Questions No. 36-40 ) 


36. 


37. 


38. 


[4] 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. 
Select the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 
Statement 1: Let a ; b ş € be three non-zero vectors 
such that. x (b x c) is perpendicular to (a x b) xc, 


then value of a.c must be zero 
because 


Statement 2: ax (b x c) reprsents a vector vvhich lie 


in the plane of vectors ? and c , and is perpendicular 


to a where the magnitude of a Jb, € is non-zero. 


Statement 1 : Let a=i+2j+4k : b =i- j-6k be 
two vectors such that rxa =axb and rxb=bxa 9 


then unit vector along the direction of r is given by 
Hə 

2149527. 

ts (zi . 2k) 

because 


Statement 2: r is parallel to a+b. 


Statement 1 : If u,v,W are non-coplanar 


vectors and p,qeR , 


[ 3u pv pw |-[ pv w qu |-| 2w qv qu |=0 
holds for exactly one ordered pair (p , q) 


then the equality 


because 
Statement 2 : if ax” +bxy+cy?>=0 where 
a,b,ce R anda z0, b” -4ac o 0 , then x= y -0, 


provided x, ye R. 
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39. Statement 1 : Let a and 2 be two perpendicular unit 40. Statement 1: Let a,b, c be non-coplanar and 


vectors such that r=b+ R x a) , then | r | is equal to 


və 


= r and a are linearly dependent vectors 
2 


non-zero vectors such that r= (a xb) x (a x c) , then 


because 
because 2 
Statement 2 : r is perpendicular to the vectors 


Satement 2: 2r =b+axb - = 
b and c. 
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Vectors 


Exercise No. (2) 


Comprehension based Multiple choice questions A The olusof | PS | jeans 
with ONE correct answer : : | OR | a : 
Comprehension passage (1) = il . +1 
( Questions No. 1-3 ) (0 (b) 
For triangle ABC , let the position vector of the () V5 41 (a) — 1 
Cc —————— 
vertices A,B,C be i-2j+2k,i+4j and 
Ae j +k respectively. If point D lies on the side AC, 5. The value of "/ "is equal to : 
where AD.BD =0 , then answer the following 5— = . 1 
questions. (a) (b) 
Ps +1 5+ J 
m Olar (4) 
1. If “O” represents the origin , then value of lob) İS 
equal to : 6. The position vector of centre 'C,' is : 
5 15 5445 a 5- “8 
3 b) 2./— —. 
(a) fo (b) 22 a) m (p-q) (b) (p+ 4) 


(c) fe (4) fe (c) 2 +4) (4) Xə 


Comprehension passage (3) 


2. Area ( in square units ) of the triangle CDB is equal ( Questions No. 7-9 ) 
to: 
150./£ ine Let €1,€2,e3 and f, , f, , f, be two sets of non- 
(a) 49 (b) -— 1 , men 
coplanar vectors such that ém.f,, = ; 
0 ; men 
m 10V3 a 6045 
nu 2. öm 
7 7 where m), n € (1, 2,3). If values of [e €? el 
3. The angle DBC is equal to : and [fi ” fs | are positive , then answer the 
2/1 following questions. 
(a) 2 (b) cos” uu ”.. 


7. The least value of 16] ci 2 es |+9[ fi, 1 fs is 


(c) cos”! ca (d) cos” zə equal to : 


(a) 10 (b) 24 
(c) 12 (d) 20 
Comprehension passage (2) 
( Questions No. 4-6 ) 8. Let a= E € e2+e3 e+ e | and 


Let P(p).O(p+r).R(r).8(ap) and 7(27) .255-—5.... 


represents the vertices of a regular polygon PORST , equation [ 2e 4e, 36: İx” +(ap)x “İ2f, Tn af =0 
where the area (in square units) enclosed by the 


are : 
polygon is given by / | pxr F If the centre of polygon (a) real and distinct (b) real and equal 
PQRST is C, , then answer the following questions. (c) imaginary (d) real 
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9, Let a =| exer €2 X€3 esxer | and 


p=| Fh f.xfs Tənl then the incorrect 


statement is : 


(a) there exists some x such that sin x+cos x = o 

(b) equation x? 4 (o? )x --1 is having two different 
roots 

(c) least value of 9a +4) is 12 

(d) there exists some x such that 


|sinx|+|cosx|=a+B 


Questions with Integral Answer : 
( Questions No. 10-15 ) 


10 


11. 


15. 


. Let a and ? be two non-collinear unit vectors such 
eb ee Ja-b| 
that |——-+axb|=1, then value of “—, is equal 
EH 
10 7757555551 


3 
Let Yi, +b.+c,)=6, where a 


rcl 


, b, , c, are non- 


r 


negative real numbers and zr e 1, 2,3). If 'V’ be 
the volume of the parallelepiped formed by three 
coterminous edges representing the vectors 
a,ita,jta,k ; bith, 7+ bsk and Gite, 1-—c,k 1 


then the maximum value of "V” is equal to 


12. 


13. 


14. 


If b=ax(ixa)+ax(jxa)+ax(kxa) and 

a(i+j+k)=0, then value of öl is equal 
a 

bz 

Let a be unit vector and 5 — 27-27-£ , € - 2i — /, 


where a is non-collinear with 5 and c. 


If P={(a b)x(a-b c)}.(a+2b-c), then 


maximum value of 'P’ is equal to 


Let wu i v 5 v, be three non-coplanar unit vectors , 
where u.v=cosa,v.w=cosf and w.u=cosy. 
If x, y and z are the unit vectors along the bisector 


of the angles oz, andy respectively , then value of 


vile 


= 
2 


SS is equal to 
[zx y yxz zxxİ 


Matrix Matching Questions : 
( Questions No. 15-16 ) 


Match the following columns (I) and (ID. 


Column (1) 


If a,b,c form sides BC , CA, AB of AABC 
then 


(a) 


If a 3 b 2 Cc are forming three adjacent sides of 


(b) 


regular tetrahedron , then 
(c) 
vectors , then 
(d) If a z b ; C are unit vectors , and a+b+c=0 ; 


then 
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9 


If axbec,bxcea , vere a,b,c are non-zero 


[7] 


(r) | axb|=|bxc|=|exa| 


(s) a.b+b.c+c.a - 
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16. Match the following columns (1) and (ID. 


Column (1) 


(a) Ifa,b, c are three collinear vectors , then 


(b) If a i b R c are three coplanar vectors , then 


Vectors 


(c) If a : b c are three non-coplanar vectors , then 


(d) If a 3 b : c are three non-zero vectors such that 


exactly tvvo of them are collinear , then 
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[8] 


Column (ID 


(p) the vectors are position vectors of three collinear 


points 


(q) the volume of parallelopiped formed by the 


vectors is non-zero 


(r) the volume of parallelopiped formed by the 


vectors is zero 


(s) there exists a plane which contain all the three 


vectors 
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1. (b) 2. (c) 3. (b) 4. (c) 5. (b) 

6. (a) 7. (b) 8. (b) 9. (c) 10. (b) 
11. (c) 12. (a) 13. (a) 14. (c) 15. (d) 
16. (d) 17. (b) 18. (c) 19. (b) 20. (a) 
21. (c) 22. (b) 23. (b) 24. (c) 25. (c) 
26. (b) 27. (a) 28. (c) 29. (a) 30. (b) 
31. (b,c,d) 32. (a,c) 33. (a,c) 34. (a,c) 35. (a, d) 
36. (d) 37. (a) 38. (a) 39. (c) 40. (c) 


İANSVVERS, 


1. (d) 2.40? \4 ws ox a : 5. (d) 


6. (d) gö (c) 9, (4) 10. (2) 
11.(8) 3) 13.(9) 14.(4) 
15. (a) or 16. (a) o p,r,s 
(b) > p,r (b) > r,s 
()> q.p.t (c)>q 
(d) — p,r,s (d) Ə r,s 
e-mail: mailtolks(g gmail.com [9] Mathematics for JEE-2013 
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1. If the line of intersection of planes (i+ j+k) =3 


and r.(2i+37+k)=9 is normal to the plane 


r(ai+bj+4k)=5 , then value of (a+ b) is: 


(a)4 (b) -4 
(c) 8 (d) -8 
. If the line 2:70. and the line of 


5 —2 
intersections of plane 3x — 2y+z+5=0 and 
2x + 3y + 4z — K= are coplanar , then value of 
"K" equals to : 


(a)4 (b) 2 
(c)-1 (d)3 
, Ifline ~ 27. is contained by the plane 
2k 1 —i 
3x+4y4+(k+2)z+1=0, then: 
(a)k=1 (b) k=-2 
(c)k=2 (d) no real 'k’ exists 


. Minimum distance between the lines given by 


x+2 yal z-2 x-1_y+3 z-i1 


and is 
1 2 1 -1 2 1 
equal to : 
2 
(a) 43 (b) — 
v3 


(d) none of these 


4 
(c) 45 


5. Let P(3 , 2, 6) be a point in space and Q be a point 
on the line r = (i — 7+ 2k) + u(—3i+ 7 --5k). Then the 


11. 
value of “ for which the vector PO is parallel to the 
plane x—4y+3z=1 is: 
əə 11 
(a) Fİ ( m (c) 8 ( ə 
[ 1921 
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6. 


10. 


3-Dimensional Geometry 


A line with positive direction cosines passes through 
the point P(2 , — 1, 2) and makes equal angles with 
the coordinate axes. The line meets the plane 
2x +y+z=9 at point Q. The length of the line 
segment PQ equals to : 


(a) 1 (b) 4/2 (4/3 (d)2 


. A plane PB =0 passes through (1 , —2 , 1) and is normal 


to two planes : 2x-2y+z=0 and x—y+2z+4=0, 
then distance of the plane F) — 0 from (1,2, 2) is: 


(a) V2 
(c) 3/2 


(b) 2/2 
(d) 4 


. The lines whose vector equation are r=a+Ab and 


r -ç4 ud. are coplanar, where 2 , “ER, then: 
(a) (a-b).(exd)-0 (b) (a-c).(5x4)-0 


(c) (6-c).(axd) =0 (d) (6-d).(axc) 2G) 


. Ifthe equations , ax + by+cz=0 , bx+cy+az=0 


and cx + ay + bz=0 represents the line x=y=z , 
then 


(a)ab+be+ac=@4+bh?+C 3; at+b+c=0 
(b)ab+ be+ac# @4+b?+cC3at+b+c=0 


(c)ab+bcet+ac=@+bh?+c? ;at+b+c#0 


(d)ab+bet+ac#@+b’+c ;a+b+c#0 


Let plane P — 0 passes through the intersection of 
planes 2x-y+z-3=0 and 3x+y+z-5=0. 


1 
If distance of plane P — 0 from (2,1, -1) is -— 


ve 


then its equation can be : 
(a) 2x-y+z+3=0 
(c)2x+y-—z-3=0 


(b) 62x + 29y + 19z— 105 =0 
(d) 62x —29y + 19z+ 105=0 


Let plane P, = 0 passes through the points 
(1,-1,1) , (1,1,1) and (-1 , — 3, — 5). If point 
(3, o, T) lies on the plane P, — 0 , then number of 


possible values of ‘a 


(a) 1 (b) 2 


is / are: 


(c)0 (d) infinite 


Mathematics for JEE-2013 
Author - Er. L.K.Sharma 


12 


13. 


14. 


15. 


16. 


17. 


3-Dimensional Geometry 


. The angle between the lines whose direction 
cosines are given by the relations , + m?-—n?=0 and 
l+m+n=0 ,isgivenby: 


1 1 
(a) 2 (b) 6 


z 
c)0 d) — 
(c) (d) i 
If a plane passing through the point (4 , —5 , 6) meets 
the co-ordinate axes at A , B and C such that centroid 


of triangle ABC isthe point (1 , K, K?) , then value of 
"K" can be: 


(a)1 
(c)3 


(b) -4 
(d) -1 


Let a system of three planes be given by : 
Ax+y+z-1=0 
xtAy+z-A=0 
xty+Az—-1? =0 


If no common point exists which may satisfy all the 
three planes simultaneously , then : 


(a) Ae R-{1} (b) A x —2 
(6022 (d) A #1 and —2 


The distance of the point (1 , —2 , 3) from the plane 


x-y+z—5=0 , measured parallel.to the line 


x y z-l , ) 
“———, isequalto: 

2 3 -6 

(a) 1 unit (b) 2 units 
(c) 3 units (d) 5 units 


If a variable plane passes through the point 
(1, 1,1) and meets the co-ordinate axes at 
A,B and C, then locus of the common point of 
intersection of the planes through A , B and C and 


parallel to the coordinate planes is given by : 
(a)x+y+Z=xyz (b) xy + yz t+ zx = xyz 


(c) x?” yz” xyz (b)xy+yztmw=axtytz 


Let P:rm-—d,=0 , Py:rny—d,=0 and 


P,: rn, —d, =0 be three planes , where ny Ny and 

Ny are three non-coplanar vectors. If three lines are 

defined in unsymmetrical form by , A =P, =0, 
P, — P, -0 and P =P, =0, then the lines are : 

(a) concurrent at a point. 

(b) coincident. 

(c) coplanar. 


(d) parallel to each other. 
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18. 


19. 


20. 


21. 


22. 
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Let OA=a,OB=b and OC =c be three unit 


vectors which are equally inclined to each other at an 


2 oe 
angle of - . The angle between line r € Aa and the 


plane (7-5)/5xc) =0 , where 'A' is parameter 
and "O” is origin, is given by : 


(a) cos iyu) (b) cər 2) 


(c) cos! as (d) cos”! ur) 


Let plane P, =0 passes through (1 , 1, 1) and parallel 
to the lines L, and L, having direction ratios 
(1 ,0, —1) and (1 -” 0) respectively. If plane 
P. 0 intersects the co-ordinate axes at A , B 


and C , then volume:of tetrahedron OABC , where “O” 
is origin , is given by: 


1 9 
(a) z cübic units. (b) m cubic units. 


9 
(c) 6 cubic units. (d) n cubic units. 
If a line with direction ratios (0, 2 —1) meet the 


x+3 y-l <z+4 x-I y+2 7-2 
= = and = = 
5 2 3 1 3 —2 
at 'A’ and "B" respectively , then the length of line 
segment AB is given by: 


(a) 2/5 
(c) 45 


If the plane 4x + 3y + 2 =0 is rotated about its line of 


lines 


(b) 4V2 
(d) 345 


intersection with the plane z £ 0 by an angle of 2 : 


then the length of perpendicular from origin to the 

plane in nevv position is given by : 

v şə 
5 


2 2 
(a) 5 (b) (ce) 45 (d) 


A variable plane is at a constant distance of 2 units 
from the origin "O" and meets the co-ordinate axes at 
A,B and C. Locus of the centroid of the tetrahedron 
OABC is given by : 


1 1 1 
(a) x+y? +277 =1 (0:4 00 
xy z 


R əmi 
(€) ——y5—-y-4 Ox +y' +77 =4 
x y z 


Mathematics for JEE-2013 
Author - Er. L.K.Sharma 


23 


24. 


25. 


26 


27. 


. If the planes x -—cy—bz=0 , cx—ydazzÜ and 
bx + ay—z=0 pass through a unique straight line , 
then value of a*+ 5? +c? + 2abc is equal to : 


(a)0 (b) 2 (c)1 (d) 4 


Let plane P, =0 passes through the point P(a, 9, 7) 
and meets the co-ordinate axes at A, B and C. If 'O’ 
is origin and OP is normal to plane P,=0, then area 


of AABC, where OP=6 , is givenby: 


3 5 


6 b ö 
(a) [207 (b) |aBr 


265 ö ö? 
|aBy| 7 12697) 


(c) 


To form a rectanglar parallelopiped if planes are 
drawn through the points (5 , 0, 2) and (3,-2,5) 
parallel to the coordinate planes , then volume of the 
parallelopiped , in cubic units , is given by : 


(b) 8 


(a) 20 


, Let P :r.a—d,=0, P,:r.aş-d, -0 


and P,: r.as — d, =0 be the vector equations of three 


distinct non-parallel planes such that 


a, (a: xas) -0, where d?+d}+d;.40,then 


which of the following statements are incorrect : 
(a) for point P(r) ,iferiva=d, = 0, ri.az dd, =0 


and rı.da —d, £ 0 , then there exists infinitely 


many points which are equidistant from the given 
three planes. 


(b) for point P(r), if r1.ai—d, =0, n.a2—-d, =0 


and ri.d3 -d,=0 , then P,=AP+wuP, for 
some scalar quantities A and yw. 
(c) number of common solutions of the plane 
mn -d,=0 with given three planes Po ks and 
P, is either zero or one. 


(d) for point P(ri) ,if ri.ai-d, =0, ria? —d, =0 


and rı. as —d, “0 , then point "P” can be origin 
(ie. (0, 0, 0)). 


If the planes kx+4y+z=0, 4x+ky+2z=0 and 


2x+2y+z=0 intersects ina straight line , then possible 
values of “r” are 


(a) 2 
(c) 1 


(b) 6 
(d)4 
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28. 


29. 


30. 


Let a@=i+2j+k ,b=i-j+k and c=i+j-k. 


Sal aes sates = >, 1 
If ra xb) =0 and projection of r on c is AG : 
then r can be given by : 


(a) -21+5j-2k (b) i+ j+k 


(€) 21+ j+2k (d) -i+ j-k 

Let a variable plane be passing through the point 
(1, 1, 1) and meeting the positive direction of 
coordinate axes at A , B and C , then volume of 
tetrahedron OABC , where “O” represents the origin , 
can be : 


(a) 4 cubic units (b) 5 cubic units 


(c) 8 cubic units (d) 3 cubic units 
Let A,B,C, D be four non-coplanar points and 
at the maximum N different planes are possible which 


are equidistant from A, B,C and D, then 
(a) Nis prime number (b) N is even integer 


(c) Nis more than 4 (d) Nis less than 6 


Assertion Reasoning questions : 
( Questions No. 31-35 ) 


31. 


[ 194 ] 


Following questions are assertion and reasoning type 
questions. Each of these questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. 
Select the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Consider the following planes , 
P,:ax+by+cz=0 
P,: bx +cy+az=0 
Pi: cx + ay + bz=0 


Statement 1 : If a , b , c are three distinct rcal 
numbers , then the planes 0.57 have a common 
line of intersection when a+ b+ c=0. 


because 


a+b?+c? 


Statement 2 : >1, ifa , b, c are three 


ab He bc ca 
distinct real numbers. 
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33. 


3-Dimensional Geometry 


. Let the vector equation of the lines LZ, and L, be 


given by r= (1+27+3k)+A(2i+37+4k) and 
r=(2i+4]+5k)+u(4i+67+8k) respectively. 
Statement 1 : Shortest distance between L, and L, 


: 5) : 
is equal to —— units 
V29 


because 
Statement 2 : for L, and L, there exists infinite lines 


of shortest distance. 


In tetrahedron OABC , let the position vectors of 


A,B,C be a : b and c respectively , vvhere 
ca (éxa)=5 

Statement 1 : If lal-İbl-1-1-ı, then maximum 
volume of the tetrahedron OABC is - cubic units 


because 


Statement 2 : the volume of tetrahedron OABC is 
maximized if the faces OAB and OAC form right angled 
trianges. 
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34. 


35. 


[ 195 ] 


Let A,B,C be the internal angles of triangle ABC , 


y Zz 
sin B sinC 


and the plane =1 meet the 


sin A 
co-ordinate axes at P, Q and R. If "O" represents the 
origin , then 


Statement 1 : volume of tetrahedron OPQR cannot 
3 : . 
exceed —— cubic units 
16 


because 


Statement 2 : maximum value of sin A sin B sinC 


iS = , where A+B+C=z. 


Statement 1 : Let the direction cosines of a variable 
line in two adjacent positions be / , m , n and 
1+61,m+6m,n+6n, where 6@ isthe small angle 
in radians between the two positions of the line , then 
(60)” — (61) + (6m) (ön) 

because 


Statement 2: sin” m . “(60 “(öm)” + (5n)’) 
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Exercise No. (2) 


Comprehension based Multiple choice questions 
with ONE correct answer : 
Comprehension passage (1) 
( Questions No. 1-3 ) 


If the planes , z,=0, 7,=Oand z,=0 have 
common line of intersection , where 
m ixXt+y+3z-4=0; am :x+2y+z+1=O0and 


m,: Ax+3y+puz—3=0 , then answer the following 


questions. 

. Value of (A +3) is: 
(a) 10 (b) 12 
(c) 14 (d) 20 


2. Common line of intersection of the planes 


m, “Ü , 2 =0, 2, =0 can be given by: 


-1 


x-l y+l z-l xıl y-l z+l 
—2 


xıl yal z-2 
=) 2 


(c) (d) none of these 
. If plane 3x+ Py+7z+a=0 contains the common 
line of intersection of planes (7, =0, z, =0 and 
773 =0 , then value of (@+2£) is : 
(a)0 (b) 1 
(c)-1 (d)2 
Comprehension passage (2) 


( Questions No. 4-6 ) 


Let the line of intersection of the planes 
3x+y—2z+3=0 and x+y+z-7=0 be 'L,’ and 
the incident ray along L, meet the plane mirror 
2x+2y—z-2=0 at point ‘A’. Ifthe reflected ray is 
along the line ' L then answer the following 
questions. 


>? 


6. If the plane 'P’ contains the point “A” then the 


maximum distance of plane "P" from the origin is 
equal to : 


27 49 
= b) —= 
© “Bs © Tig 


23 


€) BF 


(d) none of these 


Comprehension passage (3) 
( Questions No. 7-9 ) 


Consider four spherical balls $) , 5, , 5, and S, which 


Tərə a 


are touching each other externally , where the radius of 


all the four balls is V12 units. Let the centre of the 
spherical balls $, ,S,,S,and$,be C,(-Vi2 , -2, 0), 


C,(vi2 ,-2, 0), (% > 3 “el > V4 — 


respectively , where.y, and z, is positive in nature. If 
the spherical ball “S” of minimum volume enclose all 
the spherical balls S) , S, , S, and S, , where the points 
of contact are respectively 27 and P . then 
ansvver the follovving questions. 


. “The radius of spherical ball “S” is equal to : 


(a) 4/3 - 2/2 
(c) 4/2 -V3 


(b) 3V2 +2V3 
(d) V3 +2 


. If the centre of "S" is (a , 9 , 7) , then value of 


log, y is equal to : 


(a) 1 (b) 1/2 
(c) 1/3 (d) 1/4 


. If the point 'P,’ is (a , 5, c) , then value of 2 is equal 


to: 


3 

(a) 2— A 
2 

Aas f= 
(c) 4+ 5 


3 
b) 6—2.İE 
(b) 6-27 
İ2 
d) 4:4. 
(d) 4+ i 


4. Minimum distance of point “A” from the surface of 
sphere (x — 3)? “ (y — 1)? 4 (z — 2)” “4 is equal to : 


Questions vvith Integral Ansvver : 
(al .. ( Questions No. 10-14 ) 
(6)5 (d) V3 


5. Equation of line 'L,’ can be given by : 


xıl yaı2 7+8 (b) x-18 y+5 7-6 
2 4 12 17 —/ 2 


10. Let the faces of tetrahedron ABCD be represented 


(a) by the planes x + y=0O, y+z=0,2+2x=0 and 


X+y+z= 2/6. The shortest distance between any 
x-8 _ yt 3 6” 2 (d) x-l oy 2 .. -4 two opposite edges of the tetrahedron ABCD is equal 


(c) 
—7 R. 2 3 19 21 tozu 
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11 


12. 


15. 


16. 


3-Dimensional Geometry 


. Let the lines L, and L, for which the direction 


cosines are given by the relation 1+m+n=0 and 
ölm — 5mn + 2nl z 0 , include an angle o , then value 


2 
of b = - İ is equal to .......... 


Let the image of line m = i ... 
to the plane mirror 2x + y + z — 6 =0 passes through 
the point (-1, o, 9) , then the value of (26 —cz) is 


equal to .......... 


324 
with respect 


13. 


14. 


x-3 yal 7+2 
— 1 


Let plane 'P’ contain the lines 


m - , then the minimum distance 
3 -I1 -2 
of plane "P" from the surface of the sphere 


+z? 24/3(x + y+z)+8=0 isequalto ......... 


If the line of shortest distance betvveen the lines 
x-l yal zal 
1 —l 1 


xı2 y-l z-2 
-1 -1 1 


and 


passes through the point (oz , 3, 2) , then value of 
8(a + 6) isequalto .......... 


Matrix Matching Questions : 
( Questions No. 15-17 ) 


Match the following columns (1) and (11) 


Column (1) 


(a) Ifthe straight lines r=n+da and r=rnt ub are 


(b) 


(c) 


(d) 


coplanar , where 2 , “ are scalars , and cla xb) =0, 
then c is equal to 
If the straight lines r=n+Aa and r=r2+ ub are 


intersecting at a point , where A ,-/4“are scalars , then 


If r=ritda and Ter + pb are two skew lines , 
then vector along the line of shortest distance is 
parallel to 

If line joining P(r:) and Q(r2) is L, and point with 


position vector axb lies on the line L,, then 


Consider the following linear equations 


ax + by+cz=0 
bx +cy+az=0 
cx t+ay+bz=0 


Column (ID 


(p) (ri-r2) 


(q) axb 


@) (1-72) (axb)=0 


(s) (r +r2).(axb)=0 


(t) (r: xr2).(axb)=0 


Match the conditions in Column I with statements in Column II. 
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Column (1) 


a+b+c#0 and a+b? +c? =ab+bc+ca 


a+b+c=0 and a? Hb? ce” ¢ab+bce+ca 
a+b+c#0 and a? +b?+c? z ab+bc+ca 


a+b+c=0 and a? Hb? ce?” =abt+bc+ca 


[ 197 ] 


Column (ID 

(p) the equations represent planes meeting only at 
a single point. 

(q) the equations represent the line x = y =z. 

(r) the equations represent identical planes. 


(s) the equations represent the whole of the three 


dimensional space. 


Mathematics for JEE-2013 
Author - Er. L.K.Sharma 


17. Let the points A , B , C and D form a regular tetrahedron ABCD in 3-dimensional space , where the edge length of the 


tetrahedron is 2 units , then match the following columns (J) and (II). 


Column (1) Column (ID 
(a) The angle between any two faces of the tetrahedron (p) cos” (=) 
ABCD is 
(b) The angle between any edge and a face not containing (q) tan”! (2 =«/3 ) 


that edge is 


(r) cos! (1/2) 


: -l 
(c) The angle betvveen tvvo opposite edges of the (s) sin” (a) 


tetrahedron is 


(d) The volume ( in cubic units ) of the tetrahedron is (t) sim (1) 
more than 
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3-Dimensional Geometry 


1. (b) 2. (a) 3. (c) 4. (d) 5. (a) 
6. (c) 7. (b) 8. (b) 9. (b) 10. (b) 
11. (d) 12. (c) 13. (c) 14. (c) 15. (a) 
16. (b) 17. (a) 18. (c) 19. (d) 20. (c) 
21. (d) 22. (c) 23. (c) 24. (d) 25. (c) 
26. (c ,d) 27. (a, d) 28. (a,c, d) 29. (b,c) 30. (a,c) 
31. (b) 32. (d) 33. (a) 34. (a) 35. (c) 
@ 
Oo 
PAS 


1. (0) xo (ek, 
. ave ir 


6. (d) 8. 9. (d) 10. (4) 
11.(3) ox )) Ch" 14.(2) 
15. (a)>p 16. (a) > r 17.(a) “r 
(b) or (b) > q (b) p 
(c) ə q (c)>p (ce) >t 
(d)>t (d)>s (d)> q,s 
[ 199 } Mathematics for JEE-2013 
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Trigonometric Ratios 
and Identities 


Exercise No. (1) 


6. If tana , tan are the roots of quadratic equ- 


ation x°+px+q=0 , then value of expression 


1. {cos 43° +cos 29° —sin11° —cos65°} is equal to : 


{sin?(a + B)+ qcos*(a + B)+ psin(a + B).cos(a + p) 


(a) sin 7” (b) cos 36? . 
is equal to: 
(c) sin 83° (d) none of these 
: : pt+q P 
2. If x eR, then maximum value of the expression (a) 2q (b) . 
5. is: (c) pP-q (d) q 
e+e 4c? 1 
(a) 2 -——. 7. If tan 6 = — qə , then cos(80) is equal to : 
1+ yl+p 
fı) la? 4b? ee — Dae 
2 (a) 2p?-1 (b) -2p,/1— p? 
(c),2p? +p (d) none of these 


1 
(c) əya” +b? +c? —2be 
8. The value of {sin 144°. sin 108°. sin72°. sin36°} is 


(d) sve +b? +c? —2ab equal to : 
3 5 7 1 
(0 iə (c) — (dy 
3. If (2—cos B)cosa =2cos B15 0<a<B<z, 16 16 16 16 
tan 2/2. : 
then value of oy peutic: 9. The value of tan” 20°—33tan* 20° + 27 tan” 20° is : 
: (a)2 (b)4 
@ = (b) 43 3 d fth 
NE (c) (d) none of these 
1 d) 1 10. The value of 
ic 2 
V2 


z 3z 71 öz 
1+cos— İl 1+cos— || 1+cos— İİ 1+cos— 
10 10 10 10 


2 4 8 16 
4. The value of 1 32.cos ~~ .cos—~.cos ~~ .cos—~ is equal to : 
15 15 15 15 
is equal to : 1 1 
(a) 5 Gs 
(a)-2 (b) 1 
= 1 
—. D2 (c) 32 (d) none of these 
5. If acosa+bsina =c and acos $ Fbsin $ =c , then 
value of -. : ə is equal to : ıı, ır “”t Bi n, s =m, then sin’B is equal to : 
cos B sin B 
a b 1--n? 1-n? 
a) — b) — a b 
(a) o (o) 2 zarı 
b b+c 1- l+n 
() — (4) (e) —” Qa .2 
a a m+n m+n 
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Trigonometric Ratios and Identities 


12. If 


f (0) - (a? cos? 0 +b’ sin? 9)//? + (a? sin? 6 +b? cos? 9)? 


then maximum value of f(@) is: 
(a) Ja? +b? (b) 
(c) 2Va? +b? 


2(a? +b?) 


(d) none of these 


tan x 


13. Let f(x) - — and x z nr or Enel, then 


tan 3x 
inteval in which f (x) lies is : 


1 1 
ll a b) R—.— 
(a) R (5-2 (b) R ER 


1 1 
© r-(5.3] o R-|> 2] 


14, If cos” a +sin® a+ K sin? (2a) =1 25. 


value of K is equal to : 


3 1 
(a) 4 (b) Z 


1 1 
(c) 3 (d) 8 


15. The value of cos” 10” —cos10° .cos 50° +¢087 50° is : 


4 1 
(a) 3 (b) 3 


. d) 3 
©) 4 (d) 


16. If A + B + C 0, then value of the expression 


17. 


18. 


{sin?A+cos C(cos A cos B-cos C)+ cos B (cosA cosC —cosB)} 


is equal to: 
(a)1 (b) 2 
(c)0 (d) -1 
Value of (tan 40° + 2tan? 10) is: 
(a) cot 50” (b) cot 40° 
(c) cot 10° (d) cot 20° 
18 
> sin?(5r)° is equal to : 
rl 
19 
9 b) — 
(a) (b) ı 
21 17 
— d) — 
(c) 5 (d) 7 
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19. If 2.0: : 


then value of f (=) is equal to : 


2 3 1 
(a) 3 (b) 2 (c) 3 (d)1 


20. If cot A ,cot B ,cotC are in A.P. for AABC, then 


2 sin A cos B sinC is: 
(a) tan?B 
(c) sec?B 


(b) sin’B 
(d) cot? B 


. Let 9, , 6, e R forall i e İ1, 2, 3). if 


izə lz-ə) 


i=l i=l 


2 
> sin —- 


i=l 


2 


sin” a = and 


i=l i=] 


R 2 
5 


i=1 


.. ab cos? " 
cos 8 = 


» then 


(a) sin? o + cos? Bel. (b) sin” a+cos* 8 =]. 


(c) sin*atcos’ B=2. (d) sin" a --cos” B=1. 


22. Let 4/2 cos A=cosB+cos? B and 


V2 sin A — sin B -sin” B , then sin” (2B) is: 


1 8 
(a) = (b) 9 

1 1 
(c) 4 (d) 36 


x dxdl 


z 1/2 
23. Let for all xe R, — , where 


3 
0 e(0, əki xl then value of "9 " canbe: 


3z 57 
(a) 8 (b) 7 

67 13z 
oes ür 
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25. 


. The minimum value of {sn “Alar 5 is 


(a) sec (=) (b) tan (=) 


ük 27 
(c) zə (d) — 


HA i 
Leta, Be R” anda + B= 2 , then maximum value 


equal to : 


of {sina+sin 6) is equal to: 


(a) 1 (b) 2 (c) 3 (d) J2 


Multiple choice questions with MORE than ONE 


26 


27. 


28. 


29 


correct answer : ( Questions No. 26-30 ) 


. Let f, (9) = tan oT] — , then 


r=] 


(a) fy nəl 

(b) fy -əz-i 
(6) fr 4-2-5 
(@) fs 5-1 


VVhich of the follovving are rational numbers ? 
(a) sin cos” (b) ,3.cosec .. 


(c) sin os (d) sin 12°. sin 48” . sin 54° 


Solution set {x , y} for the system of equations 
1 1 
x-ye= A and cos” (rx)-sin” (ry) = x can be 


given by : 


30. 


(a) a,=a,=a,=0 (b) a, +a,+a,+a,=0 


(d) — =0 
r=1 


(c) a,-a,+ 2a,=0 


10 55 
Value of ı (1+ tan(r° ı m (1+cot(r® 5 is 


rcl r=46 
equal to : 
10 
(a) 1024 (b) » He 
r=0 
20 
20 
(c)2™ q) DG 
r=0 


Assertion Reasoning questions : 
( Questions No. 31-35 ) 


31. 


32. 


(53 : m m . 
. If sin” x.sin3x = 20 COS” x , vvhere q, , a, a, ...a, 
m=0 
are constants , then 
[ 202 ] 
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Following questions are assertion and reasoning type 
questions. Each of these..questions contains two 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct answer from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 
In a triangle ABC with fixed base BC , the 
: A 
vertex A moves such that cos B+cosC = 4sin” (4). 
If a,b and c denote the side lengths of triangle 
opposite to the angles A , B and C respectively , then 
Statement 1 : locus of vertex point A is an ellipse 
because 


Statement 2 : In the given AABC , b,aandc forman 


arithmetic progression. 


sin*@ cos” 0 1 


Let 5 
3 7 


where 6 € R , then 


sin" 9 


Stat t 1: Value of 
atemen — 27 


cos" 9 


343 | is equal to 


1 
sen{ na) log 10 


because 
2 3 
Statement 2 : Value of tan“ 0 = = 
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34. 


Trigonometric Ratios and Identities 


. Let 6), ,6, ,0, ER, and cos6) = 2 , CoS 6, = 
: b+c a+b 
and cos 0, =—— , where the sidesa,b,c_ of 
a+b 


triangle ABC are in A.P. 


Statement 1 : Value of tan? (2) “-tan” (2) is equal 


to — 

because 
S o 0,) 1 

Statement 2: > tan? —? 1-1 and tan?| — |= — 
= 2 2 3 
p=l 

Statement 1 For triangle ABC , if 


sin? A--sin” B+sin? C =2, then triangle must be 


right angled 


e-mail: mailtolks@gmail.com 
www.mathematicsgyan.weebly.com 


35. 
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because 


Statement 2: In any triangle POR , 


sin’ P Esin” Q sin” R = (2+4cos P.cos Q.cos R) 


Consider any triangle ABC having internal angles 


a, Band 7 , where a Baye. 


Statement 1: If tan o +tan 9 tan y =6—4x+ x” for 
all x € R, then triangle ABC is essentially an acute 
angled triangle 

because 


Statement 2 : In any triangle except the right-angled , 
sum of the tangent of internal angles is always equal 
to the product of tangent of internal angles. 
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Exercise No. (2) 


Comprehension based Multiple choice questions 
with ONE correct answer : 
Comprehension passage (1) 
( Questions No. 1-3 ) 


3 


5. The value of ii +cos(2r +1) = is equal to : 


Let a# +30 ; where n € İ ,and ”. 


1 1 
(a) > (b) 
cos" 9 m sin" 9 — A...) b: 2at+b 
cos(o: -30)  sin(a —30) m 1 b 
On the basis of given relation , ansvver the follovving iz 2b-a 6) a+b 
questions. 
1. Using the identity cos" 0 -sin” 9 — cos 20 , the 6. The value of { tan 6°. tan 42°. tan 66°. tan 78° \ is 
value of tan 26 which is obtained from the given equal to : 
relation ..... (1) of passage is equal to : z ELİ ro. b+2 
1+Acosa 1-Acosa —” 
ye 155 a 
sin a Asina 2531 
+ a 
(c) 17:07 (a) 1+Asina (c) pm (d) ba 
Asina Acosa 


2. Using the identity sin 9.cos" 9 + cos @sin° 9 = sin 0cos9., 
Questions with Integral Answer : 
the value of tan 26 which is obtained from the-given ( Questions No. 7-10 ) 


relation ...(1) of passage is equal to : 


22.cos oz 2Asina 
(GQ): Te. = 
1—2A sin x 1+cos x .. n 
Ton ee then value of 
(c) 2A sina (d) Asin a : n ii : 
1+2Acosa 1+cosa 
1 “1 
3. If '@' is eliminated from relation ...(1) of passage , then rat ~Ts} -—... 
quadratic in A vvhich is obtained , is equal to : 
(a) 247-A +1=0 
ə. S. If sin a is a root of the cubic equation 
(b) 247-A sina 1-0 
(c) 222 --2 osg-i-ü 8x? —4x? —4x+a — 0 and [.] represents the greatest 
(di 227 7 ag~i1=0 integer function , then value of sl is equal to .......... 


Comprehension passage (2) 
( Questions No. 4-6 ) 


1 2r-—1 1)" 
9. If Il sin 550. , then value of 
14 4/2 
Let value of tan kə =at aa Vb — Jab , where 


2 
iz) is equal to .......... 
b 5 a 5 0, then answer the following questions. 4 


27 dir Sr 14r1 . 10. Let o” +3a+8 i o.” 4.20: and 20: 4-3 be three sides 
S is 
15 15 15 15 


4. The value of ə .COS —.COS —.CO 
of a triangle , then least possible integral value of 'a' 


equal to : is equal to .......... 
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Trigonometric Ratios and Identities 
Matrix Matching Questions : 
( Questions No. 11-12 ) 
11. Let sin6+singé=a and cos6 --cosğ “ b, where a#b, then match the following columns (I) and (II). 


Column (1) Column (ID 


2, p22 2 
(a) tan 09 -tanğ (p) İz 7 0” 


4(a? rb”) 
2ab 
(b) cos6.cosğ (q) $——- 
4 (a? b?) 
Sab 
cos(@+ a 
(c) (0+¢) (r) (a? +62)? — 4b 
4ab 
(d) sin(9 --9) (6) ———”, 
(a” Eb”) +2b 
og 
o FAS 
b* +a 
12. Match the following columns (1) and (ID). 
Column (1) Column (ID 
(a) If xe 4 ; 4 , then the output set of (p) (1,2) 
f(x) =45"* — gisinx 4-4 contain the interval(s) 
(q) [4,5) 
(b) If xe z : ü , then the output set of 
f (x) =sin® x +3sin* x+5sin? x+2cos” x (r) (5,91 
contain the interval(s) 
(c) If xe z . x) , then the output set of (s) 13,4) 
f (x) = tanöx + 4 tan”x +5 contain the interval(s) 
(d) If xe iz : 2 , then output set of (t) 11,4) 
f(x) z ge —4()°* +5 contain the interval(s) 
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1. (c) 2. (b) 3. (a) 4. (d) 5. (c) 

6. (d) 7. (a) 8. (b) 9. (c) 10. (b) 
11. (b) 12. (b) 13. (b) 14. (a) 15. (c) 
16. (c) 17. (b) 18. (b) 19. (b) 20. (b) 
21. (c) 22. (b) 23. (c) 24. (d) 25. (d) 
26. (a,b,c) 27. (a,b,c, d) 28. (a, cd) 29. (a,b,c) 30. (a , b) 
31. (a) 32. (b) 33. (a) 34. (c) 35. (a) 

ra 


ee 
1. (b) 2. (c) 3. (c) “əəə 5. (c) 
6. (a) 7. (6) ç “ib oe 1077) 10. (6) 
11. (a) r 1 gey 1’ x 
7 ce ev” 
(d) ə q 


e-mail: mailtolks() gmail.com [ 2061 Mathematics for JEE-2013 
www.mathematicsgyan.weebly.com Author - Er. L.K.Sharma 


Chapt 


Exercise No. (1) 


Trigonometric Equations 
and Inequations 


. Total number of integral values of ‘n' such that the 
equation (cos x + sinx) sinx =n is having atleast one 
real solution is/are : 

(a) 3 (b) 1 
(c)2 (d)0 

. The equation cos x—x+2=0 is having one real root 

in the interval : 
(a) 0 x (b) (= , 2 
2 2 
3 3 
(c)|a,— (d) | —, 2x 
2 2 

. The equation tan? x — 2sec? x+.a7=0 will have at 
least one solution , if : 

(a) |a|<2 (b) |a| <4 
() lal v3 (d) lalsı 

. The number of solutions of the equation 
max { sec x, cosec x } =3 in interval [0,27] are 
given by : 

(a)4 (b) 8 
(c)6 (d) 10 

. If 4sin? x+tan? x+cosec’x+cot? x-6=0 , then 
for all nel, x belongs to: 

1 1 

a) nwt — b) 2nz +— 

(a) 2 (b) 4 
(eni (a) nx-= 
nw +— rd 
4 4 

. If x e10,2zr1, then total number of solutions of 
equation sin” x -- cos” x — sin x.cosx is equal to : 
(a)0 (b) 1 
(c)2 (d)4 
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7. 


9. 


10. 


11. 


General solution of the trinometric equation , 


(4/3 -Dsin 0 (43 +1)cos0 -2 İs: 


(a) au snel 
(b) na +(-I)" 7 — nel 
(c) anne += nel 


(d) nn şned 


. If 4sin” x+8sinx+3<0 and x el0 , 27], then the 


solution set for x is: 


7 
“x 


7 
Let ve(-4, ə and ye R , then number of 


ordered pairs (x , y) vvhich satisfy the inequation 


yel “əy is are given by : 


(a)4 (b) 8 
(c) 12 (d) 16 


If cos” x+sin® x+ Asin? 2x =1 , where x € [0 i x ş 
then ‘A “is equal to : 


pz = Oe 
Oz OF @; 


1 
(a) a 
Number of solutions of the pair of equations , 
2sin? @—cos 20 =0 and 2cos? 6 —3sin@ =0 , inthe 
interval 10 , 27] is/are : 
(a) 0 
(c) 4 


(b) 2 
(d)3 
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Trigonometric Equations and Inequations 


12. If velo 3 zİ , then number of solutions of the 


: : x ne 
equation 2sin” x.cos* iz) =2*+2™ is/are: 


(a)0 (b) 1 
(c)2 (d) 3 


13. The number of ordered pairs (p , q) , where 
p.,qe(“m,r) , satisfying the conditions 


cot ro: 


cos( p eq) = lim(l Fsin zo) and cos(p—q)=1 
a->l 


is/are : 


(a)0 (b) 1 (c)2 (d) 4 


14. Let "o ' be the smallest positive number for which the 


equation cost(o: sin x) -sin(oz cos x) - 0 is having a 


solution for x €[0, 277], then ün ” 


Ss) 18: 
(a) 1 (b) /2-1 
(e) (5-1 (d) 2-43 


15. The smallest positive root of the equation 


vsec” x-1-x-0 lies in: 


ə 6 Ke 
@(o.2) o (ğır 


16. Let Ge o : ə , then the solutions of the equation 


6 
» cosec [e+c-n . -— sdk 
p=l ə 4 
is/are: 
z a 3x 5x 
- bəz 7225 
(a) 8 (b) D (c) R (d) 12 


17. Ifthe equation 4 İl sinx cosx1-21x1— A =0 is having 
atleast tvvo real solutions , then possible values of the 
parameter "2 ' can be: 


T 13z 
(a) tan (=| (b) tan mə 
. ( 1 T 
(c) sin (= (d) cos (=| 
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18. 


19. 


20. 


Let f(x) £ 2 sin x F. 3 cos(2 x) , where 2 € R. If the 


mu ls 
equation f(x) s(n (2)) ün İİ 0 


is having atleast one real solution , then values(s) of 
"A "can be equal to : 


8 zi 
(a) 5 (b) 3 

2 12 
(c) 3 (d) 


If “S” represents the exhaustive set of values of x 
in (-z,z)l which satisfy the inequality 


2 sin’ x +|sinx|—1 <0, then set "S" contains : 


o) - 


@ 22-7] 


If the inequality x+sinx >| pİx” is satisfied for all 


xe fo : 4 , then the possible value(s) of ‘p’ can 


be: 

4 7 
(a) aA (b) tn 72) 
(c) z-4 (a) 2n+4 


2 
7 


Assertion Reasoning questions : 
( Questions No. 21-25) 


Following questions are assertion and reasoning type 
questions. Each of these questions contains tvvo 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct ansvver from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 
(d) Statement 1 is false but Statement 2 is true. 
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21 


22. 


23. 


. Statement 1 : The equation 2cos? x+ V3 sin x+1=0 


is having four solutions in [—3z , z] 
because 


nt+3 a 
3 


9 


Statement 2 : sin x — =~ mə x-nz-(-1) 


where ne /. 


Statement 1 : If x e (0 , 27), then the equation 


tan x F sec x — 2cosx is having 3 distinct solutions 


because 
Statement 2 : The graphs of y=1+sinx and 


y= 2+cos” x intersect each other at three distinct 


locations if x € (0 , 27). 


Statement 1 : If sin” x —cos” 3x “1 , then no solution 


: .. To 
exists for the equation in (-= ; x 


because 


Statement 2 : cos x F sec x 2 => sin” x 4- sin” x — 0. 
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24. 


25. 


Statement 1 : If [.] denotes the greatest integer 


function , then the equation 2+[sin x]+[cos x] 0 is 


having infinitely many solutions is iə ; 4) 


because 


Statement 2 : The values of both sin x and cos x lies 


in between —1 and 0 for all x € [-« .- zı 


Statement 1 : If [.] denotes the greatest 
integer function , then number of solutions of the 


system of equations 2y =[cos x +[cosx]] and 


Eyb abi |= 6sin x , where x €[—27 , 27], are 
two 


because 


Statement 2 : The graphs of y=2cos.x and y =[sin x] 


each other at two location for 


xe EE” : 27). 


intersect 
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Trigonometric Equations and Inequations 


Exercise No. (2) 


Comprehension based Multiple choice questions 
with ONE correct answer : 
Comprehension passage (1) 
( Questions No. 1-3 ) 


Consider the system of equations : 
4|sinx|siny+1=0, and 

cos(x + y)+cos(x— y) =3/2 

If xe[0, 27] and yelz , 27], then answer the 


following questions 


. Let the ordered pair (x , y) satisfy the given system of 
equations , then number of ordered pair(s) for which 


x € (Ü , 7), is/are: 
(a) 2 
(c)0 


(b)1 

(d) 4 

. Number of ordered pairs (x , y) which satisfy the 
given system of equations and hold the conditions 


y-x=0, is/are: 
(a)4 


(c)2 


(b) 1 
(d)0 


. Number of ordered pairs (x,y) which satisfy the given 
system of equations and hold the. condition 


T . 
.”. is/are : 


(a)2 
(c)0 


(b)1 
(d) 4 


Comprehension passage (2) 
( Questions No. 4-6 ) 


Let "o" be a real parameter for which the equation 
sin” x-- cos” x “(sin x-cos x)” +a-—1=0 is having 
atleast one real solution. If "8" is another real 


parameter for which the equation sin” x+cos* x= B 


is having real solution , then answer the following 
questions. 


4. Exhaustive set of values of "o" belong to : 
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5. 


If the exhaustive set of permissible values of o: and 
$ are represented by A and B respectively , then 


number of integral element(s) which lies in AWB 
is/are : 


(a) 2 (b) 0 


(c) 1 (d) 4 


. Let for some permissible values of "a" and "8" the 


given system of equations in the passage is having 
common solution , then the common solution 
can be : 


ZE b) 2% 
(a) i (b) z 
3x 1 


Questions with Integral Answer : 
( Questions No. 7-10 ) 


k 
7. Let . be the smallest angle in [0 , 277] for which the 
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equation 16sin’? x +16cos!? x = 29cos* 2x is sati- 
sfied , then value of ‘k’ is equal to .......... 


. Total number of values of x in (“r , 77) for which the 


V3sin 2x—cos2x+2 . 
) =4 is 


equation (V3 sin x +COs x 


satisfied is/are .......... 


. Total number of solution(s) of the equation 


| 4sina x|—x? +2x=1 is/are........... 


. If the equation K cos x—3sinx=K +1 is solvable 


for x , then maximum possible integral value of "K” is 
equal to .......... 
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Matrix Matching Questions : 
( Questions No. 11-12 ) 


11. Match the equations in column (1) with their number of solutions in column (II). 


Column (1) Column (ID 
(a) x4 2anx- SE, xe [0 2) (p) 4 
(b) sin{x}=cos{x}, xe[0, 27], {.} denotes the (q) 3 
fractional part of x. 
(r) O 
(c) — 5: (s) 6 
(d) sin(cos x) — cos(sin x) € 0, x el0 , 27] (0 1 


12. Match columns (I) and (ID. 
Column (1) Column (ID 


(a) Ifthe equation 2 cot?x — 5 cosec x — 1 =0 is having (p) 8 
at least seven distinct solutions in [0 , nz], then 


natural number ‘'n' can be 


(b) Number of solution(s) of the equation (q) 0 
tanx+cotx | tanx—cotx 
=x for 
2 2 
xe L 5 =) is/are (r) 2 
(c) Number of ordered pairs (x , y) satisfying the equation (s) 7 


|x|+|y|=1 and sin(x £ y) - sin x — sin y=0 is/are 


(d) Ifthe equation 4cosec? (7r(2 + x)) +A? —42 =0 is (0 6 


having real solution , then "A ' can be 
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1. (c) 2. (b) 3. (c) 4. (a) 5. (a) 

6. (c) 7. (c) 8. (d) 9. (b) 10. (b) 
11.(b) 12. (a) 13. (d) 14. (b) 15. (b) 

16. (b, d) 17. (a,b,c) 18. (a,b, d) 19. (b,c) 20. (a,b, d) 
21. (c) 22. (d) 23. (b) 24. (a) 25. (b) 


İANSVVERS, 


1. (a) 2. (©) 3. (a) “ə oo 5. (b) 
6. (c) cE Pay 5. və” 


11. (a) mə > 
(Cc) q Q t 
(d) or Jor 


es : 12121 Mathematics for JEE-2013 
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Exercise No. (1) 


Solution of Triangle 


1. In AABC, if angles A, B, C are in geometric seq- 


: . 1 1 1). 
uence with common ratio 2 , then KL ——— x) is: 
c a 


(a) > o> 00 @2 


. Let ABC and ABC" be two non-congruent triangles 


withsides AB=4, AC=AC'= 2.2 and angle B= 30”. 
The absolute value of the difference betvveen the area 
of these triangles is : 


(a) 8 (b) 4 (c) 6 (d)2 
. In an isosceles triangle if one angle is 120° and 
radius of its incircle is ,/3 , then area of the triangle in 


square units is : 
(a) 74+12v3 
(c) 12+7V3 


. If a,b and c denote the length of the sides opposite 
to angles A, B and C of a-triangle ABC”, then the 
correct relation is given by : 


(b) 12-73 
(d) 4x 


(a) ... ə — acos{ 4) 
(b) (b—c) cos 4 = asin( 2-6) 
2 2 
(c) (5 -c)cos 2) =2a sin( 2 — ə 
B-C A 
(d) (5 -c)sin = q cos 
“5:52” 

. Three circular coins each of radii 1 cm are kept in an 
equilateral triangle so that all the three coins touch 
each other and also the sides of the triangle. Area of 
the triangle is 

1 
(a) (4:-24/3)cm? (b) İz 02795) 
(c) (5) (48+7V3)em? (d) (6+4V3)cm? 
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6. If the angles of a triangle are in the ratio 4: 1:1 , then 


10. 


11. 


vit zee" yes" 
4 5 


the ratio of the longest side to the perimeter is : 


(a) 43 :(2-4-43) 
(b) 1:43 


(c) 1:(24-.43) 
(d)2:3 


. İn atriangle ABC, let ZC = 7/2. If r is the in-radius 


and R is the circum-radius of the triangle then 
2(r+ R) is equal to : 


(a)a ıb 


(c)ct+a 


(b)b+c 
(djatb+c 


. İn atriangle ABC, ZB=7/3 and ZC =7/4. LetD 


divides BC internally in the ratio 1 : 3 then sin ZBAD 
sin ZCAD 

equal to : 

(a) 1//6 (b) 1/3 

() 1/43 (d) V2/3 


and a= (24342) units , then 


area (in sq. units) of traingle ABC is : 
(a) 6+23 (b) 4 
(c) V3 +1 (d) 2¥3+4 


Let r, R be respectively the radii of the inscribed and 
circumscribed circles of a regular polygon of n sides 


R 
such that — = 45 —1, then pz is equal to : 
r 


(a)5 (b) 6 
(c) 10 (d) 8 
In a triangle ABC, ışçu.əmn equal to : 
be ca ab 
5. b)2R 
@ ar (b) 2R-r 
(c) (d) — 
7 r 2R 
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13. 


14. 


15. 


16. 


17. 


. If for a triangle ABC , 


Solution of Triangle 


abe 
b c al-Ü then 


c a b 
3 3 36 4 2 
sin” A --sin” B H-sin” C is equal to : 


(a) sinA + sinB + sinC 

(b) 3 sinA sinB sinC 

(c) sin 3A +sin3B + sin 3C 
(d) sin”A sin"B sin”C 


b 
In a triangle ABC if a 5 =e , then ratio of the 


radius of the circumcircle to that of the incircle is 


(a) 15/4 (b) 11/5 
(c) 16/7 (d) 16/3 
In a triangle ABC let AD be the altitude form A. 
If b>c, ZC=23° and AD = then ZB is 
—C 
equal to 
A 
b 
YS .—. 
D B a o 
(a) 113° (b) 123° 
(c) 147” (d) 157° 
In triangle ABC, if 
2cosA cosB 2cosC a b 
+ + =—+ , then 
a b c bc ca 
(a) A - 90? (b) B - 90” 
(c) C- 909 (d) C=75° 
1 1 
In a triangle ABC , if + 2 


at+c b+te ğ at+b+c 
then ZC is equal to: 
(a) 30° 
(c) 75° 


(b) 60° 
(d) 90° 


2 
In a triangle with one angle Er , the lengths of the 


sides form an A.P. If the length of the greatest side is 
7 cm, the radius of the circumcircle of the triangle is 


qa 53 


(a) 2 em (b) —. 
(c) z cm (d) V3cm 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


12141 


If D is the mid-point of side BC ofa triangle ABC and 
AD is perpendicular to AC , then 


(a) 3b” z a”— c? (b) 3a? = b? — 3c? 
(c) b? — a? — c? (d) a? r. b? — 5c? 


If two sides of a triangle are the roots of the equation 


4x? — (2,/6)x+1=0 and the included angle is 60° , 
then the third side is 


(a) 43 
(c) 1/43 


(b) 3/2 
(d) 2/4/3 


m a triangle ABC, if (a £ b £ c) (b E c—a)z Abc, 
then : 


(a) Ax0 
(c)0<A<4 


Internal bisector of angle’A of triangle ABC meets 
side BC at D. A line drawn through D perpendicular 
to AD intersects the side AC at E and the side AB 


at F. If a,b,c represent sides of AABC , then 


(a) AE is H.M. of b andc 


(b) AD= z ge 
2 
(c) EF = 7 sin 


(d) the triangle AEF is isosceles 


If atriangle ABC with side a = 12 units is inscribed 
in a circle of radius 10 units , then in-radius of 


triangle ABC can be : 
(a) 4 units (b) 8 units 


(c) 5 units (d) 2 units 


Let the two adjacent sides of a cyclic quadrilateral 


T 
be 2 , 5 and the angle betvveen them is zə If the area 
of quadrilateral is 443 square units , then the 
remaining sides can be : 


(a)2 (b) 4 (c)3 (d)6 


Which of the following expressions on solving 
reduce to the area of triangle ABC ? (all the notations 
are having their usual meaning). 


4R-(r 
o) an xam) 
“ə 


(c) r dək örtən A) (d) nr 32 
2 c-b 


(a) 


(4 hts) 
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25. For triangle ABC , which of the following statements 


26. 


are true ? 
(a) Product of all the side lengths of AABC = 2(rs R). 


f1ooboi 
(b) 
r ül n ik. 


(c) If 2R “nr , then AABC is right-angled. 
(d) If R — 2r , then AABC is equilateral. 


Follovving questions are assertion and reasoning type 
questions. Each of these questions contains tvvo 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
ansvvers , only one of them is the correct ansvver. Select 
the correct ansvver from the given options : 


(a) Both Statement 1 and Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


Let A, be the area of n-sided regular polygon 
inscribed in a circle "C” of unit radius.and” A, be the 
area of n-sided regular polygon circumscribing the 
circle 'C’. 
Ay 
Statement 1 : If ” = 4(2 24/3), then the number of 
1 


sides 'n' of the regular polygon are 12 


because 


A 
Statement 2: a =4 mi = : 
1 


n 
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27. 


28. 


29. 


30. 


In triangle ABC , let the side lengths be a=6 , 2-8 
and c — 10. 
Statement 1 : Distance betvveen the circum-centre and 


in-centre of AABC is equal to 4/5 units 
because 


Statement 2 : For any triangle , distance betvveen the 


circum-centre and in-centre is equal to VR? —2rR , 


where R , r represents the circum-radius and 
in-radius of the triangle. 


Consider an acute-angled triangle ABC in vvhich the 
altitudes are AP , BQ and CR. 

Statement 1 : Incentre of triangle PQR 
orthocentre of triangle ABC 


is the 


because 


Statement 2 : orthocentre of triangle 7 7.7, is the 
in-centre of triangle ABC , where 7 


> 1, » I, denote the 
centre of escribed circles for triangle ABC. 


Consider a triangle ABC , having side lengths 


a,b,c andcircum-radius (A). If r, , r, , r, denote 


the ex-radii of triangle ABC , then 


ab ac bc 
Statement 1: ; —+—+—;=6R 
Rm Kh 


because 


a b b Cc Cc a 
Statement 2: 4] —+— İF —+—|+| —— 56 

ba c b ac 
Statement 1 : In triangle ABC , if the sides b,c and 


the angle ZABC is known, then a unique triangle can 


b 
only be formed if sin B=— and ZB is acute 
c 


because 


Statement 2 : If sin B= 2 and Z.B is obtuse , then 
Cc 


AABC doesn't exist. 
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Solution of Triangle 


Exercise No. (2) 


Comprehension based Multiple choice questions 6. If BC=4 units and the area of AABC is "6 " square 
with ONE correct answer : units , then: 


Comprehension passage (1) Ga). “an Sia ( a ) - 
( Questions No. 1-3 ) ö 
Let circum-radius of AABC be "R" and the line (b) tan} 2tan7! (ə m əl =] 
joining the circum-centre "O” and in-centre 7T” is parallel 2 
to side BC. If R,,R,, R, are the radii of circumcircles 
of triangles OBC , OCA and OAB respectively , then (5: “sət Qian 5 + ə — 
ansvver the follovving questions. 


(d) tan 3tan”1(6 +))=1 


a b Cc . 
1. Value of 4 —+—-+-—— > is equal to : 
R R, R, : 
Comprehension passage (3) 


( Questions No. 7-9 ) 


a+b+t+c abc 
(a) 6) ə 
Let triangle ABC ofarea A square units be inscribed 
2 22 2 
(c) rə (d) 7. in a circle of radius 4 units , where A € (0 : 12N3 ]. 
R R 


If p, ,p, and p, denote the length of altitudes of 
triangle ABC from the vertices A, B and C 


2, Value of ( cosB + cosC )is: respectively , then answer the following questions. 


(a) 1 (b) 3/2 
(c) 1/2 (d) 1/3 cosA cosB cosC 
+ — 

Pı P2 P3 
(a)2 (b) 1 
(c)3 (d)4 


7. The value of ‘| | , Is equal to : 
3. For given AABC the in-radius is given by: 

(a) R cosB (b) R cos A 

(c) R cos C (d) none of these. 


S. If sides a,b,c are in A.P , then maximum value of 
Comprehension passage (2) 


( Questions No. 4-6 ) 1 1 1 
—+—+—> is equal to: 
In triangle ABC , let the altitude , internal angular — 
bisector and the median from vertex A meet the 18 b 24 
opposite side BC at D , E and F respectively. (a) A (b) A 
If ZBAD co , and ZDAE = ZEAF CAF =a, 6 12 
then ansvver the follovving questions. (c) a (d) — 
4. If ( p ) denotes the fractional part of p , where 9. Minimum value of the expression 
p=(pl+{p},then: 2 2 R 
dpi bp € pə? : İlig- 
(a) {tan B)-0 (b) (sin A) = 1/2 b " 18 equal to : 
(c) (cosB) => (d) {tan B} = {tanC} (a) 4A (b) 6A 
(c) 8A (d) 2A 
5. Value of tan 5— ») is equal to : Questions with Integral Answer : 
2 ( Questions No. 10-14 ) 
(a) tan B (oy ta m 10. Let a,b,c represent the sides of triangle ABC , where 
(b—a)=(c-b)=landa,b,ceN. f ZC =24A, 
(c) sin (2B) (d) tan B + tan C then value of (3c — b — a) is equal to .......... 
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11. 


12. 


13. 


15. 


16. 


If sides of a triangle are three consecutive natural 
numbers and its largest angle is twice the smallest 
one , then the largest side of triangle is .......... 


Let a , b and c represent the sides of triangle ABC 
opposite to the vertices A , B and C respectively. 
If q ”ıb dc” +577 — 2a?(b? +c’) =0, then 


value of sec? (A) is equal to .......... 


Let three circles touch one-another externally and the 
tangents at their points of contact meet at a point whose 
distance from any point of contact is 2 units. If ratio of 
the product of radii to the sum of radii of cricles is 


k :1, then k is equal to ......... 


14. If A, is the area of A formed by joining the points of 


contact of incircle with the sides of the given triangle 
whose area is A , similarly A, , A, and A; are the 


corresponding area of the A formed by joining the 
points of contact of excircles with the sides , then 
A; (42 A3 AQ 


+—+ is equal to .......... 
A A A 


value of 


Matrix Matching Questions : 


( Questions No. 15-17 ) 


In triangle ABC, let the orthocentre (H) and circum-centre (C,) be (3 , 3) and (4 , 3) respectively. If side BC of the 
triangle lies on line y — 2 — 0 and internal angles are ZA=a , ZB 8, ZC “y , then match the following 


columns (I) and (ID. 
Column (1) 


(a) (AC))cosa 
(b) HB 
(c) HA 
(d) HC 


Column (ID 


(p) sec y 
(q), 2 
(1) 4 
(s) -sec $ 
AZI 


In triangle ABC , let CH and CM be. the lengths of the altitude and median to base AB. If side lengths 


a —5, b — 497 and c 12 , then match the following columns I and II. 


Column (1) 


(a) Value of cos (tan İ(AİMH )) is 
(b) Length of in-radius of triangle MHC is 


(c) If BC is extended to P such that triangle APB is right 
angled at P , and area of AAPC is "6 " square units , 


then integer(s) less than .. can be 
MH 


(d) If ZAPH c 0 , then value of tan 6 is more than 


12171 
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Column (ID 
(p) 2 
(q) 1 
(DƏ 5 
(s) 3 


(t) 1/2 
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1. (c) 

6. (c) 

11. (d) 

16. (b) 
21.(a,b,c,d) 


26. (c) 


'ANSWERS, 


1. (b) 

6. (b) 

11.(6) 

15. (a) >t 
(b) p 
(c) q 
(d) ə s 


İANSVVERS, 


Solution of Triangle 


2. (b) 3. (c) 4. (b) 

7. (a) 8. (a) 9. (a) 

12. (b) 13. (c) 14. (a) 
17. (a) 18. (a) 19. (b) 
22. (a, d) 23. (a,c) 

27. (a) 28. (b) 29. (a) 


(c)>p,q,s 
(d)>p,q,t 
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24.(a,b,c,d) 


5. (b) 


10. (9) 
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Chapt 


Inverse Trigonometric Functions 


1. Ifl<x< 42 , then number of solutions of equation 


tan”'(x—1)+ tan !(x) + tan !(x+1) =tan | (3x) is: 


(a) 0 (b) 1 
(c) 2 (d)3 
. If —sin 1 757 I — tan İ x, then x is equal 

2 5+4cos 20 

to: 

(a) tan30 (b) 3tan@ 
1 

(c) “ 0 (d) 3 cot 9 


. If tan! s) +tan7! (=) +tan™! ae “a% n terms 


is equal to tan ” (9) , thens@ is equal to 


n nalı 
b 
(a) n+1 (b) n+2 
n n—-l 9 
o> (@) 
. A root of the quadratic equation 
172 + 17x tan 2x2) —10-0 is: 
5/ 4 10. 
= b)-1 
(a) m (b)- 
©" (d) 
. The value of 5. 11. 
is: 
14 14 
ae b) — 
(a) 13 (b) 15 
15 pi 
Ge (d) 5 
[ 219 ] 
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6. If 4sin' (x) + cos"! (x) = 7, then x is equal to: 


“I 


1 
@) 5 (b) 5 

1 
OFF @) 5 


. Sum of infinite series : 


cot! (2)+ cot! (8) + cot! (18)+ cot! (32) H........ 


is equal to : 


77 TU 
(a) 5 (b) za 


£ ə 
ool (4) x 


, Which one of the following is equivalent to 


2tan” ((-3) ? 


. 
(a) z +cos is) 
(c) o ssin”t is) 


(b) uu. 


(d) =e tan”! (+) 


. The principal value of sin” (sin 10) — cos”1(cos 5) is : 


(a) +5 (b) 25 + 7 


(c) a-5 (d) 27-10 


Complete solution set of sin! x cos” x is: 


xe J ml 
1 

= 

© sel | 


If 3sin İ x -—r -sin (3x—4x5) , then 


1 
(a) xe x 


(c) |x| <1 


1 
b) xe] —,l 
o) reyi 
(d) none of these 
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Inverse Trigonometric Functions 


12. If cot”! x+cot! y +cot |! z= then (x+y + z)is: 


13. 


14. 


15. 


16. 


17. 


18. 


1 1 1 
(a) ee (b) xyz 
x y 
(6) xy E yz x 2 
The value of cos”! ü cos 1 v6 +1 is: 
3 2/3 
z z 
(a) = (b) rı 
1 z 
(c) 2 (d) “ 


If re(-4.2), then value of the summation 


ıl tanx -ıf 3sin2x . 
tan +tan 1 —— İ is 
4 5+3cos 2x 
x 
(a) 5 (b) 2x 
(c) 3x (d) x 
l+x \A ga 
If x,=2tan' 17 |> xə —sin > |> where 
1-x 1 pw 


x € (0, 1), then (x, +%,) is equal to : 


(a) 0 (b) 2x 
(c) r (d)-z 
cos (cos(2cot'(/2 -1))) is equal to : 
3z z 
- bı” 20 m? 
@2-1 OF OF s 
The maximum value of (sec! x)” +(cosec İx)” is: 
a m? 
(a) se (b) rs 
(c) x? (d) none of these 


Range of f(x) = sin” x--tan”İ x--sec İ x is: 
a 3r 


a Şər) 
7 
o(-F9) 
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(d) none of these 
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19. The value of sin 1 (sin 12) cos! (cos 12) is equal to : 


20. 


21. 


22. 


23. 


24. 


(a) 0 (b) 24-27 


(c) 44 -24 


2 3 4 6 
If sin! şe ə ==, İmey ir”, 
2 4 2 4 


for 0 clxl- 42 , then x equals to: 


(d) none of these 


(a) 1/2 
(b) -1/2 


(b) 1 
(d) -I 


” 
If x(n}, then value of the expression 


sin”! (cos(cos”! (cos x) sin! (sin x) is equal to : 


- b 
(a) 5 (b) -z 
“x 
€) r @) -5 


Complete solution set of tan” (sin”İ x) >1 is: 


rae 


(c) (-1, )-10) 


(d) none of these 


The value of in| Li sə is: 


1 1 
— b — 
a də 
AB 343 


V1+cos x +V1—cos x 


If se), then - | 


V1+cos x —VJ1—cos x 


TU X Xx 
5 kə” 

zox 70 
(c) a (d) 2 
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25 


if -. , then the value of summation 


-if 1 2 = 
tan! (an ox) + tan cot x)+ tan ‘cot? x) is: 


(a) 0 (b) r 
1 1 
(c) 5 (d) a 


Multiple choice questions with MORE than ONE 


26 


27. 


28. 


29. 


30 


correct ansvver : ( Questions No. 26-30 ) 


. Let sin( 2cos”"( cot(2 tan "1 o))) - 0, then possible 
values of "o: ' canbe: 
(a) 2 +1 (b) 24-3 
(c) sgn(r) (d) 1-2 


Let the equation sin ((x)-İx— o 1-0 is having at 


least one real solution , then possible values of 


ü ü 


o " can be: 
(a) tan"! (tan 3) 
(c) sin”" (sin 4) 


(b) cos"! (cos 2) 
(d) cosec”1 (cosec 7) 
z” 


. - şə n 
Let the system of equations cos ' x 4 (sin”" y)* = 4% 


2 


ə 2 ”T 5 
and (sin! 2” —cos” x= 1 be consistent , where 


ne R, then: 


(a) Least positive integral value of n is 2. 


(b) Greatest positive integral value of k , where 
k=A4n , is 7. 


(c) Possible number of integral values of 2n are 3. 


(d) Least positive integral value of n is 1. 


If [a] represents the greatest integer just less than 
or equal to a , then solution set of the equation 


[ cot”! x| + 2| tan x| =(0 contains : 


3 5 
(a) Hz 


(c) (1 , tan 1] 


(b) (cot 1,1) 


(d) [sinl , sin21 


. Let P(x, y) satisfy the equation 


cos” (axy) + cos '(y) —cos (bx) =0. 
If a=0 and b= 1 then Plies oncurve C,. For curve 
C, which of the following statements are correct : 
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(a) C, passes through origin and have constant slope 
of sgn(e). 


(b) all points on C, are equidistant from origin. 


(c) C, bounds a region of zr square unit area. 


(d) C, bounds a region of . square units vvith 


coordinate axes. 


Assertion Reasoning questions : 
( Questions No. 31-35 ) 


Follovving questions are assertion and reasoning type 
questions. Each of these questions contains tvvo 
statements , Statement 1 (Assertion) and Statement 2 
(Reason). Each of these questions has four alternative 
answers , only one of them is the correct answer. Select 
the correct ansvver from the given options : 


(a) Both Statement 1 and-Statement 2 are true and 
Statement 2 is the correct explanation of Statement 1. 


(b) Both Statement 1 and Statement 2 are true 
but Statement 2 is not the correct explanation of 
Statement 1. 


(c) Statement 1 is true but Statement 2 is false. 


(d) Statement 1 is false but Statement 2 is true. 


31. Statement 1 : Sum of the infinite series : 


S= cot 1(3) + cot! - “-cot”l — +cot! — 2 
2 4 8 


beni” 
18 equa. o 4 


because 


n r-l 
Statement 2 : If S, =) tan'' əm), then 


rel 


S, -( tan (2"*)-4) , and hence lim S, = n. 


no 


32. Let p=cot E sin”! {cos(3 tan! (J3 + 2) and 


q “tan feos" {cos(2cot '(/2 -»}| , then 


Statement 1: prq 0 


because 


Statement 2: p= (/2 +1) and q= 2007 
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33 


34. 


Inverse Trigonometric Functions 


. Statement 1 : If [ cos xİ + cot” x| < [ sin? x| , where 


[.] represents the greatest integer function , then 
exhaustive set of values of “x” is (cot 1 , 1] 


because 


Statement 2 : [ sin’ x | =0 V |x|<1. 


Consider the ordered pairs (x , y) satisfying the 
conditions | y | — cos x = O and y = sin (sin x). 


Statement 1: If x el—r , 37] , then four ordered pairs 
of (x, y) exist 


because 


Statement 2 : |y|=cosx and y? — x? — 0 intersects at 
four distinct points. 
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35. Consider a triangle ABC , where “B=90° , and 


Mzam( Tal a 
bac a+b)’ 


Statement 1 : Value of cor( 4) = AB +2 


because 
Statement 2 : Value of M is 45°. 
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Exercise No. (2) 


Comprehension passage (1) 
( Questions No. 1-3 ) 


2 
= and 
+X 


g (x) =(x- 1)” +k for all xe R, where " £” isa 


Consider the functions f(x) — sin”) t 


parameter. On the basis of definitions of f(x) and g (x) 
answer the following questions. 


. If [.] represents the greatest integer function , and 
O , 5 are the maximum and minimum values 
respectively of y=[f(x)] , then (o — 2) is equal to: 

(b) 4 

(d)2 


(a)7 
(c)3 


. If the equation f (x) — g(x) = 0 is having at least one 
real solution then complete set of values of k is : 


(d) (—20,, co) 


. Number of values of x satisfying the equation 
(tan! x)” + f”(x) =2f(x) (tan”' x) is/are: 
(a) 0 
(c)3 


(b) 1 
(d) 4 
Comprehension passage (2) 
( Questions No. 4-6 ) 


Let P and Q be the positive integral ordered 
pairs of (x, y) , where x < y , which satisfy the 


equation tan'(x)+cos” 


1 y ea] 3 
=sin . 

| m 

On x-— y plane if OP € OQ, where "O" is origin, then 


ansvver the follovving questions. 


. Let points 'R’ and “S” be the reflection of "P" and "Q" 
respectively about the line mirror y — x — 0 , then area 
(in square units) of the quadrilateral PRSQ is 
equal to : 
(a) 8 


(c) 18 


(b) 10 
(d) 4 
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5. 


Let points "P" and "Q” be (a , b) and (c , d) 
respectively , where f:[a,c]—[b,d] is linear 
function which is surjective in nature , then f (x) 
can be : 


(a) 2x-3 
(c) 12-5x 


(b) 5x—2 
(d) 6—2x 


. Diametric length of circle passing through 'P’ and “Q” 


and orthogonal to x7+ y” 10 , is: 
(a) /130 (b) 150 
(c) J105 (d) 10 


Questions with Integral Answer : 
( Questions No. 7-10 ) 


7. 


10. 


[ 223 ] 


1 
. If —cos ‘(cos x) =| log,, |x| 
1 


. af 1 : : 
Let tan İr) =a, then the least integer just 
rel ü 


o 
greater than the value of cat % is equal to .......... 


pr 


. Let the equation (sin”İ x)? + (cos! xy = Ee is 


having real solution of x , where p € 7 , then total 


number of possible values of p are .......... 


, then number of 


solutions of "x ' is/are ......... 


Let u= ünİ2 tan” s... (+) and 


y= tan[3 tan ”1(2-— 43) — (+) , then value of 


(u+v) is equal to.......... 
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Inverse Trigonometric Functions 


Matrix Matching Questions : 
( Questions No. 11-12 ) 
11. Match the following columns (1) and (ID. 


Column (1) Column (ID 


(a) If nz —tan”1(3) is a solution of the equation (p) 1 


12tan2x+J10secx+1=0 , then value of n can be 


(q) 2 
2 = 
(b) If -— hamar: > . , then value of n can be ( 3 
” 
(c) Value of tan“! (tan 3) + sim? (sin 2) is (s) 4 
: 3 17-5(63-x”)). 
(d) Maximum value of = SEC 2(2--x7) is less than (t) 5 
12. Match the following columns (1) and (II) 
Column (1) Column (ID 
= —I 1- x $ 
(a) If xe(-co, 0), then value of 2tan™ x+cos “5 is: (p) 0 
x 
v3 - Oi, oI k : 
(b) If xe os ,11, then value of 2sin””x--sin” (2x41— x?) is: (q) x 
Ld iy eet 
(c) If xe (zr , —€) ,then value of tan iə (x) is: (1) -r 
4 “il 3x— x). 

(d) If xe (1,oo), then value of 3tan™ x —tan ae is: (s) 2n 

(t) -27 
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1. (a) 2. (c) 3. (c) 4. (d) 5. (b) 

6. (a) 7. (c) 8. (b) 9. (c) 10. (c) 
11. (a) 12. (b) 13. (d) 14. (d) 15. (c) 
16. (c) 17. (d) 18. (a) 19. (a) 20. (b) 
21. (d) 22. (a) 23. (c) 24. (c) 25. (b) 
26. (a, c,d) 27.(a,b,d) 28. (b,c, d) 29.(a,b,d) 30. (b, d) 
31. (c) 32. (c) 33. (b) 34. (b) 35. (a) 


en 
1. (c) 2. (a) 3. (c) "əəə 5. (c) 
6. (a) 7, 64) ç 8 eS oe . (8) 10. (8) 
11. (a) o p.r,t 1 Nə əN x. 


(b) r,s,t > 


(c)>p çö ov 
(d)>r,s,t 
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